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BUILDING APERTURE COVER WITH VIG
UNIT CONNECTED 1O FIXATION PROFILE

The present disclosure relates to an aperture covering,
such as a building aperture covering, for example a window
or a door. Additionally, the present disclosure relates to a
building, such as a habitat building or an oflice building
comprising one or more aperture covers. Furthermore, the
present disclosure relates to a vacuum 1nsulated glass unit
comprising one or more fixation profiles.

BACKGROUND

Vacuum sulated glass (VIG) units provides several
advantages such as good heat insulation properties and
reduced thickness. A VIG unit may typically comprise glass
sheets kept separated by support structures arranged in an
airtight and evacuated gap between the glass sheets. To
provide an airtight gap, an edge sealing 1s applied along the
glass sheet edges so as to enclose the gap between the glass
sheets. This edge seal may be made from e.g. a glass irit
material such as low melting point glass frit material which
1s applied along the edges of a glass sheet and then subse-
quently heated 1n order to melt the glass material to provide
an airtight and strong edge sealing.

Patent document U.S. Pat. No. 9,447,627B2 discloses a
window frame umt for vacuum insulated glass unit. A base
member and a glazing member of a frame provides a recess
wherein a distal edge of a VIG unit 1s arranged. The recess
1s disclosed to be designed to accommodate distortion of the
VIG unit rather than constraining the VIG unit at the distal
edge of the VIG unit. This 1s obtained by a resilient, tlexible
tab of a glazing member that 1s/are snapped 1nto engagement

with a base member of the frame, so that the tabs may allow
the glazing member to pivot to accommodate distortion of
the VIG unit. Patent documents U.S. Pat. No. 6,435,630B1
and JP20071326377 discloses other solutions for holdmg a
VIG unit. Patent document EP2169172 Bl discloses a
turther solution where a frame holds a VIG unit by means of
an adhesive at a surface facing a sash. US2012137607
discloses a window frame and a possible VIG where the
pane 1s moulded 1n an element.

It however appears that problems still exists when arrang-
ing a VIG unit 1n a frame to provide a window or door for
¢.g. covering building apertures.

The present disclosure provides one or more solutions
where a VIG unit 1s arranged 1n a frame, which may e.g. help
to improve or ensure the lifetime, such as the estimated
lifetime, of the VIG unit, provide a more simple solution for
holding a VIG unit in/at a frame, provide a solution that may
be used and perform under varying climatic conditions,
and/or provide a solution which 1s advantageous from a
manufacturing point of view.

SUMMARY

VIG units are normally made from glass sheets kept
separated by support structures such as pillars arranged 1n an
airtight and evacuated gap between the glass sheets. To
provide the airtight gap, an edge sealing 1s provided along
the glass sheet edges so as to enclose the gap between the
glass sheets. This edge seal may be made from e.g. a glass
frit material such as low melting point glass {rit material
which 1s applied along the edges of a glass sheet and then
subsequently heated in order to melt the glass material to
provide an airtight and strong edge sealing. The edge seal
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2

may alternatively be made from a metal seal which 1s heated
to a melting pomt and then cooled to cure.

The gap(s) between the glass sheets are normally evacu-
ated by means of an evacuation cup connected to an evacu-
ation pump, and the evacuation cup 1s arranged to cover an
e¢vacuation hole 1n one of the glass sheets for the VIG unit,
which 1s then sealed after the evacuation of the gap. Alter-
natively, the gap may be evacuated 1n an evacuation cham-
ber enclosing the entire VIG umt. The gap i1s normally
evacuated to below 107> bar, such as below 107 bar, e.g. to
about or below 107> mbar.

The VIG unit 1s subjected to significant temperature
differences AT between the VIG unit glass sheets due to the
good 1msulation capabilities of the VIG unit. As the edge seal
for sealing the gap between the VIG unmit glass sheets 1s
normally very stiil 1n nature, the temperature diflerence AT
between the glass sheets causes the VIG unit to detlect (also
known as thermal bending, thermal deflection or thermal
distortion), as the hotter glass sheet of the VIG umt will
expand compared to the colder of the glass sheets.

VIG units according to aspects of the present disclosure

may 1n aspects of the present disclosure provide a U_-value
at or below 0.7 W/(m*K), such as at or below 0.6 W/ (mZK)

e.g. at or below 0.5 W/(m°K) such as below 0.4 W/(m°K),

and such VIG units may suffer from increased thermal
deflection due to the good insulation provided by means of
the VIG unit. This low U_-value may be obtained by means
of the evacuation of the gap between the VIG glass sheets,
¢.g. in combination with one or more one or more of

One or more low-e coatings such as thin tin dioxide or
thin silver layers or any other suitable low e-coating
layers at e.g. the inner surface(s) of the glass sheets of
the VIG unit facing the VIG unit gap,

a larger/increased support structure distance, such as
above 3 or above 4 centimetres, for example above 5
centimetres, between neighbouring support structures
in the VIG unit gap to reduce the number of potential
“cold-bridges” provided by the support structures,

by using support structures of a material having a low
thermal conductivity and/or a small size,

By providing a 3-layer VIG unit (1.e. with two evacuated
gaps placed between a middle glass sheet and a glass
sheets arranged at and parallel to opposite surfaces of
the middle glass sheet)

By providing a hybrid VIG unit comprising a {irst evacu-
ated gap between first and second glass sheets and a
second gas filled gap between the second glass sheet
and a further glass sheet.

It 1s understood that the support structures may generally
be arranged 1n a repeated pattern such as a grid with parallel
rows and columns having substantially the same distance
between neighbouring support structures. In other aspects of
the present disclosure, the support structures may be
arranged 1n a pattern that has been determined/adapted based
on a predetermined stress profile. This stress profile may e.g.
be established by means of tests and/or computer simula-
tions of a VIG unit. In this case, the distance between
neighbouring support structures may be difierent at certain
areas of the VIG unit across the VIG unit. For example so
that there 1s a larger distance between some neighbouring
support structures where the stress conditions are lower, and
possibly a higher number of support structures where the
stress conditions may be, or potentially become, higher.

The present disclosure relates, in a first aspect, to an
aperture covering, such as a building aperture covering. The
aperture covering comprises a vacuum insulated glass unit
comprising a first glass sheet and a second glass sheet,
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wherein an evacuated gap 1s placed between the first and
second glass sheets. A plurality of support structures are
distributed 1n the evacuated gap, and an edge seal seals the
evacuated gap. The aperture covering moreover comprises a
frame enclosing a frame opening, and elongated fixation
profiles each of which are fixed to and arranged parallel to
an elongated structural frame member. Each elongated fixa-
tion profile comprises a fixation wall which extends opposite
to an exterior major surface of the vacuum insulated glass
unit and 1s fixed to the exterior major surface of the vacuum
insulated glass unit by means of a bonding seal. The fixation
profile comprises a connection member extending from the
fixation wall, and the connection member i1s fixed to the
clongated, structural frame member. The elongated struc-
tural member may face the outer, opposite interior major
surface of the vacuum insulated glass unit placed opposite to
the outer exterior major surface of the vacuum insulated
glass unit.

Aperture coverings such as a doors or windows compris-
ing vacuum insulated glass (VIG) units provides good
insulating capabilities compared to more conventional gas
filled units, 1n a space saving way. However, VIG units may
have some inherent characteristics, which are not present in
gas-filled units.

The present disclosure may for example help to provide a
simple and space saving construction which also enables
casy assembling of the aperture cover, and which may as
well enable more easy exchange/replacement of the VIG
unit in the frame, 11 needed as well as enhance the recycle
properties of the product. The present disclosure enables
providing a space saving solution with good heat 1insulation
properties which may help to enable an increased inflow of
visible light through the VIG unit when compared to the
space consumption of the aperture covering and the frame.

The fixation profile may additionally help to provide a
weatherprool and long lasting, reliable and structurally
strong solution.

In one or more aspects of the present disclosure, the
connection member may overlap an edge surface of the
vacuum 1nsulated glass unit. This may help to provide a
space saving solution and also help to provide an increased
mechanical protection of the VIG unit edges.

It 1s moreover understood that the fixation profile may
help to provide a safety backup as the fixation wall extends
in over the exterior surface of the VIG unait.

In aspects of the present disclosure, the connection mem-
ber of the fixation profile may provide an outermost surface
of the frame facing away from the VIG unit edge, and hence,
also at least partly help to provide a guide for drainage of
water such as rainwater and/or dew on the frame.

In one or more aspects ol the present disclosure, the
bonding seal 1s a tlexible, elongated adhesive sealing stripe
bonding to the exterior major surface of the vacuum 1nsu-
lated glass unit and to a surface of the fixation wall facing
the exterior major surface of the VIG unit.

This may help to provide a mechanically simple fixation

solution that also may help to provide an improved water
tightness over time.
In one or more aspects ol the present disclosure, the
bonding seal may have a width of between 2 mm and 30
mm, such as between 3 mm and 15 mm, for example
between 4 mm and 13 mm. This may help to enable a
suilicient bonding of the VIG to the frame, and may help to
enable a bonding solution that can last over time.

In one or more aspects of the present disclosure, wherein
the bonding seal has a width below 15 mm, for example
below 10 mm or below 6 mm.
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This provide a solution that may provide suflicient fixa-
tion of the VIG unit edge, also 1n case of thermal deflection
of the VIG unit edge caused by temperature differences. At
the same time, 1t may help to provide a solution that enables
providing an aperture covering having desired aesthetic
appearance and/or helps to handle stress conditions 1n the
VIG unit due to thermal deflection of the VIG unait.

In one or more aspects of the present disclosure, said
bonding seal may include or be a structural adhesive.

The structural adhesive helps to provide a suflicient
fixation of the VIG umt in the frame. Additionally, 1t may
cnable handling VIG unit edge deflections over time due to
thermal deflection of the VIG unit edge.

In one or more aspects of the present disclosure, the
structural adhesive may be or comprise a silicon adhesive, a
silane-terminated polyurethane (SPUR) adhesive or a Modi-
fied-Silyl Polymer (SMP) adhesive.

In one or more aspects of the present disclosure, the
bonding seal has a thickness above 4 mm, such as about or
above 6 mm, such as above 8 mm, wherein the thickness 1s
determined 1n a direction perpendicular to the exterior major
surface (S1) at a temperature diflerence between the glass
sheets (3a, 3b) of the VIG unit of substantially 0° C.

This may help to provide a solution that 1s capable of
handling VIG unit edge detlections over time due to thermal
deflection of the VIG unit edges. The bonding seal may be
compressed and stretched by the VIG over time, and this
thickness of the bonding seal may help to provide a bonding
seal solution that can last and cope the thermal detlections of
the VIG unit 1n the area of the bonding seal.

For example, 1n one or more aspects ol the present
disclosure, the bonding seal may have a thickness between
4 mm and 30 mm, such as between 4 mm and 15 mm, such
as between 4 mm and 10 mm. For example, the bonding seal
thickness may be between 5 mm and 10 mm or between 6
and 10 mm. This thickness 1s determined 1 a direction
perpendicular to the exterior major surface at a temperature
difference between the glass sheets of the VIG unit of
substantially 0° C.

The thickness may be substantially the same for at least
70% of the length of the bonding seal, such as for at least
90% of the length of the bonding seal, determined at a
temperature difference between the VIG unit glass sheets
enclosing the gap of substantially 0° C.

This thickness may help to provide a solution that can
handle and withstand the thermal deflection of the VIG
unmit’s edges over time, and allow the edge to describe an
edge detlection curve between the corners where the respec-
tive edge terminates.

In one or more aspects of the present disclosure, the
bonding seal may be arranged to bond to the exterior major
surface so that the bonding seal material 1s terminated before
and does not extend to the edge surface of the vacuum
insulated glass unit.

The edges of the VIG unit, especially 1n the case of a rigid
edge seal, provides an edge deflection curve 1n case of that
the VIG unit 1s subjected to temperature differences between
the glass sheets enclosing the evacuated gap. Here, the VIG
edge describes a curve between the corners of the respective
edge, and this curve 1s described relative to a plane defined
between the corners of the VIG unit where the edges
terminates (the plane 1s defined at a temperature difference
of approx. 0° C.). This bonding seal solution may thus help
to provide a more reliable, resistant and long lasting bonding
seal solution as the bonding seal material 1s kept away from
bonding to the VIG unit’s edge surfaces, and hence the
bonding seal material needs to be subjected to forces from
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the edge detlection 1n less/tewer directions, and may thus be
better capable of handling the varying deflection along the
VIG unit edge due to the edge deflection curve.

In one or more aspects ol the present disclosure, the
bonding seal may be located to partly or fully lap over an
edge seal of the vacuum insulated glass unat.

This may help to enable providing a space saving frame
solution and/or a solution where more force 1s transferred
directly to the edge sealing in case of thermal edge detlec-
tion, and/or objects or wind striking the VIG unait.

However, 1t 1s understood that 1n 1n other aspects of the
present disclosure, the bonding seal may at least partly be
arranged opposite to the evacuated gap, or be kept away
from the area of the exterior major surface that 1s arranged
opposite to the edge seal.

In one or more aspects ol the present disclosure, the
evacuated gap of the VIG unit may overlaps the elongated
structural member.

This provides a solution with improved heat nsulating
capabilities, as heat transmission through the edge seal
enclosing the evacuated gap 1s kept away from the frame
opening and the “line of sight” through the aperture cover.

In one or more aspects of the present disclosure, the
evacuated gap overlaps the elongated structural member by
between 15 mm and 100 mm, such as between 25 mm and
80 mm, such as between 30 mm and 70 mm. Here the
overlapping distance 1s determined parallel to a plane
defined by an outer major surface of the vacuum insulated
glass unit and 1s determined from the inner surface of the
edge seal facing the evacuated gap, and to a line of sight
through the vacuum insulated glass unit and the frame
opening.

Especially ngid, fused edge seals such as solder glass or
metal solder edge seals may provide an undesired high heat
transier at the edge area of the VIG umt. By providing an
overlapping of the elongated structural member according to
the above, water condensation formation at the interior
surface of the VIG near the line of sight through the VIG unit
in the frame can be reduced or even substantially avoided.
The present disclosure enables a space saving solution with
structural advantages and an overall improved insulation
characteristic of the aperture covering.

In one or more aspects of the present disclosure, at least
the fixation wall of the fixation profile may comprise a metal
surface, wherein the bonding seal 1s attached to said metal
surface. A metal surface may provide advantages in relation
to enable providing a long lasting and strong bonding
between the fixation wall and the VIG unat.

In one or more aspects of the present disclosure, said
fixation profile may be a metal profile. Even though metal
such as steel or aluminium has advantages, such as strength
and may provide good connection options for a bonding
seal, 1t also has a (1n e.g. windows and doors often unde-
sired) high thermal conductivity. However, providing that
the metal profile 1s fixed/attached to the elongated, structural
frame member arranged to face the exterior major surface of
the VIG unit which 1s to face the building interior, this may
help to provide a reduced thermal conductivity towards the
interior of the building. A metal profile may also provide an
increased strength of the fixation profile.

In one or more aspects of the present disclosure, the metal
profile 1s an aluminium profile, such as an extruded, pul-
truded or roll formed aluminium profile. Aluminium may be
advantageous to use when using a bonding seal such as a
structural adhesive. A profile made from aluminmium may be
cost eflicient, light weight, and provide strength and/or good
connection properties for a bonding seal.
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In one or more aspects of the present disclosure, said
metal profile may be an alumimium profile comprising at
least 70% by weight aluminium, such as at least 90% by
weight aluminium, for example at least at least 98% by
weight aluminium.

Extrusion, pultrusion or roll forming may be advanta-
geous manufacturing methods that have shown to be reliable
and may be cost eflicient.

Alternatively, 1n other aspects where the fixation profile 1s
a metal profile, it may e.g. be a steel profile such as a
stainless steel alloy profile or a copper profile.

In further aspects of the present disclosure, the fixation
profile 6 may be a profile comprising or made from a plastic
material such as a PVC or PUR matenial, or a composite
material such as a fibre-reinforced composite plate matenal.
This may e.g. help to provide a solution with lower thermal
conductivity.

In one or more aspects of the present disclosure, the
fixation wall and/or the connection member of the fixation
proflle 1s/are a substantially solid, single walled construc-
tion.

In one or more additional or alternative aspects of the
present disclosure, the fixation profile 1s provided 1n a single
walled plate material such as a metal plate material, a plastic
plate material or a composite plate material such as a
fibre-reinforced composite plate material. This may help to
provide a space saving and simple construction of the frame
that may also have desired structural and/or aesthetic prop-
ertics. However, the fixation profile may also in further
aspects comprise cavities between two or more walls.

In one or more aspects of the present disclosure, the
fixation wall and/or the connection member may have a
thickness that 1s less than 10 mm, such as less than 5 mm,
for example about or less than 2 mm, such as about or less
than 1 mm. This may provide a space saving solution that
may also enable providing an aperture cover with a desired
aesthetic appearance.

In one or more aspects of the present disclosure, the
thickness of the part of the connection member overlapping
the edge surface of the vacuum insulated glass unit (3) may
be between 0.5 mm and 5 mm, such as between 0.8 mm or
]l mm and 3 mm.

This may help to provide a frame solution that has desired
structural properties in a space saving mannet.

In one or more aspects of the present disclosure, the
fixation wall of the fixation profile may extend no more than
50 mm, such as no more than 30 mm, for example no more
than 20 mm or no more than 10 mm 1n over the exterior
major surface of the VIG unit from the edge of the vacuum
insulated glass umit. This may help to provide an solution
that enables an increased exposing of the exterior major
surface of the VIG unit, and/or a more space saving frame
solution that may be made thinner as 1t may thus need to only
handle/cover a reduced part of the exterior VIG unit surface
deflecting due to thermal deflection.

In one or more aspects of the present disclosure, the
clongated structural member overlaps the opposite interior
major surface of the vacuum insulated glass unit with a
larger overlapping distance than the overlapping distance

with which the fixation wall overlaps the exterior major
surface of the VIG unit.

This may provide improved heat insulation capabilities
combined with desirable outer visual appearance where a
larger part of the VIG unit surface may be exposed. And
since a VIG unit 1s slim when compared to it’s heat
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insulation properties this may help to allow less obstruction
of the view out through the window and a better user
experience.

In one or more aspects ol the present disclosure, the
clongated structural member may overlap the opposite inte-
rior major surface of the vacuum insulated glass unit with an
at least 5% larger, such as at least 10% larger, for example
an at least 20% larger overlapping distance than the over-
lapping distance with which the fixation wall (6a) overlaps
the exterior major surface.

In one or more aspects of the present disclosure, the
clongated structural member may overlap the opposite inte-
rior major surtace of the vacuum insulated glass unit with an
overlapping distance, where this overlapping distance 1s at
least 25 mm, such as at least 35 mm, such as at least 50 mm.

The overlapping distance of the elongated structural
member may be below 100 mm, such as below 70 mm, for
example below 50 mm. This may help to provide suflicient
heat insulation capabilities of the aperture covering while
enlarging the inflow of light through the VIG unit and frame
opening.

In one or more aspects ol the present disclosure, the
clongated structural member may overlap the opposite inte-
rior major surface of the vacuum insulated glass unit with an
overlapping distance DIS2, wherein the ratio (DIS2/LEL)
between said overlapping distance DIS2 and the length of
the longest edge LEL of the vacuum 1insulated glass unit 1s
at least 0.015 such as at least 0.017, for example at least
0.018.

This may help to significantly reduce the risk of conden-
sation on the interior surface of the VIG unit that 1s visible
through the frame opening, and at the same time help to
provide a detlection space in the frame for the VIG unit edge
in order to allow a more free thermal deflection of the VIG
unit 1 the frame between the fixation wall and the over-
lapped structural member.

In one or more aspects ol the present disclosure, the
connection member and the fixation wall may together
provide (substantially) an angle bracket shape, such as
substantially an L-shape, when seen in a plane which
extends perpendicular to the longitudinal direction of the
fixation profile.

This provides a simple, space saving and cost eflicient
solution that may be eflicient to produce and assemble.

This may moreover provide a solution where the fixation
proflle may not necessarily comprise parts and/or a wall,
such as a metal part or wall extending in between the
clongated, structural member and the interior major surface
of the vacuum 1insulated glass unit. This may be advanta-
geous 1n order to improve heat insulation capabilities.

The fixation profile may 1n aspects of the present disclo-
sure be an L-shaped, elongated profile.

In one or more aspects of the present disclosure, the
connection member of the fixation profile may be fixed to
the elongated, structural member by means of one or a
plurality of mechanical fasteners such as one or more of a
snap connection, positive engagement like a tongue and
groove conflguration, screws, nails or pop rivets.

Mechanical fasteners enables easy assembling during
manufacturing, and moreover more easy replacement of a
VIG unit 1f needed and/or help to enhance recycling prop-
erties of the aperture cover. It may also enable a solution
where the fixation profile may be pre-mounted under con-
trolled conditions to the VIG unit so that a VIG unit can be
supplied to the relevant location such as a manufacturing
tacility or a building where a VIG needs to be replaced, and
here already comprise the fixation profile thereby enabling
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an easy and more user iriendly installation of the VIG unat.
This may help to provide improved manufacturing options
and/or reduce the risk of erroneous installation of the VIG
unit.

The connection member may in further aspects, 1f screws,
pop rivets and/or nails are used, comprise holes, recesses
and/or slits for recerving such mechanical fasteners. Alter-
natively, the mechanical fasteners may be forced to penetrate
the connection wall when attaching the VIG unit to the
structural elongated member of the frame.

The connection member additionally also or alternatively,
in further aspects, be fixed to the elongated, structural
member by means of a chemical fastener such as a glue.

Preferably, the fastener may not be accessible from the
outside of the aperture covering, at least when the aperture
covering 1s closed in case the frame 1s a sash that can be
opened, due to the risk of burglary in case the frame
assembly 1s a window or a door to be arranged 1n an exterior
wall or roof structure of a building. The mechanical fasten-
ers may hence be hidden 1n a frame construction when the
sash 1s closed.

In aspects of the present disclosure, said connection
member of the fixation profile may be an elongated connec-
tion wall. This may help to provide a desired structural
rigidity of the fixation profile and/or an improved and simple
water protection construction.

In one or more aspects of the present disclosure, the
clongated structural frame member comprises an nner side
surface facing the frame opeming, and an opposing outer side
surface, and the edge surface of the vacuum 1nsulated glass
unit may be arranged so that 1t 1s terminated before and
hence does not extend beyond the outermost part of the outer
side surface of the overlapped structural member.

This may help to improve part tolerances, and/or handling
thermal deflection of the VIG unit. Additionally, 1t may
protect from handling impacts and allows water/condensa-
tion to drain away from the VIG edge in a more controlled
way.

The vacuum insulated glass unit may In aspects of the
present disclosure overlap at least 60%, such as at least 80%,
such as at least 95% of the largest width of the elongated,
structural frame member, wherein said largest width 1s
measured 1n a direction parallel to a major surface of the
VIG unit, and 1n a direction perpendicular to the longitudinal
direction of the elongated, structural frame member.

This enables providing a frame solution with improved
thermal 1nsulation as the VIG edge 1s moved away from the
frame opening. Also, 1t may help to improve water drainage.

In one or more aspects of the present disclosure, the
bonding seal and fixation profiles may carry the majority of
the weight of the vacuum insulating glass unit. For example,
in embodiments of the present disclosure, the bonding seal
and fixation profile may carry at least 60%, for example at
least 70%, such as at least 90% of the weight of the vacuum
insulating glass unit when the aperture cover 1s installed.
This may help to provide a solution where selection of
sealing solutions for sealing between the interior major
surface and the eclongated structural member 1s larger.
Accordingly, an improved sealing and/or msulating solution
may be obtained at the interior major surface of the VIG umit
between the VIG unit and the overlapped structural member.

This may also be advantageous in relation to protecting a
resilient gasket strip between the overlapped elongated
structural member and the interior VIG umt surface. For
example, in windows such as roof window applications, The
fixation profile(s) may carry the majority of the VIG unit
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weight and thereby provide a controlled compression of the
gasket strips(s) at the interior surface of the VIG unit

In one or more aspects of the present disclosure, a gasket
strip, such as a resilient gasket strip, 1s arranged between the
clongated structural member and the interior major surface.

This may help to provide a more simple mechanical
solution which also helps to provide improved heat 1insulat-
ing performance and air-tightness of the frame, and helps to
prevent condensation problems at the iterior surface of the
VIG umnit.

The bonding seal fixing the exterior major surface of the
VIG unit to the fixation wall may furthermore in some
aspects help to protect the resilient gasket strip over time
from pressure from the VIG unit, as the bonding seal and
fixation profile 1n aspects of the present disclosure may be
arranged to carry the majority of the weight of the VIG unait
and keep 1t at a desired/predetermined distance from the
clongated, structural member.

It 1s generally understood that the gasket strip and/or the
bonding seal 1n aspects of the present disclosure may act as
water sealants and hence, in aspects of the present disclo-
sure, may extend substantially continuously and uninter-
rupted around the VIG unit to provide a seal between VIG
unit and frame.

In case for example the bonding seal may be terminated
at certain areas of the VIG unit so that 1t does not extend
substantially continuously and uninterrupted around the
VIG unit, but instead provides discrete areas along the VIG
unit edges where the bonding seal 1s placed, a further gasket
such as a rubber, elastomer and/or foam gasket may be
placed to provide a water sealing between the VIG unit’s
outer surface and the frame. This gasket may be substan-
tially similar to the sealing gasket arranged at the interior
surtace of the VIG unit.

In one or more aspects ol the present disclosure, the
gasket strip may be softer than the bonding seal at 20° C. In
one or more aspects of the present disclosure, the gasket
strip may be a rubber gasket, foam gasket or an elastomer
gasket.

This may help to provide a solution with good and long
lasting internal sealing capabilities between the VIG unit
and the frame.

In one or more aspects ol the present disclosure, the
gasket strip may abut the elongated structural member and
the mterior major surface of the vacuum 1nsulated glass unat.
This may provide a simple and yet sufliciently efhicient
sealing solution.

In one or more aspects ol the present disclosure, the
gasket strip may have a height which 1s above 4 mm, such
as above 5 mm or above 6 mm at a temperature diflerence
(AT=T1-T2) between the two glass sheets of the VIG unit
that encloses the evacuated gap of substantially 0° C., and
wherein said height 1s measured 1n a direction substantially
perpendicular to the interior major surtace.

A gasket strip of this height may be especially suitable for
handing thermal deflection of the VIG unit. Preferably, the
thickness of the gasket may be above 5 mm, such as above
6 or above 7 mm.

In one or more aspects ol the present disclosure, the
gasket strip may have a height between 4 mm and 30 mm,
such as between 6 mm and 20 mm, for example between 3
mm and 15 mm, or such as between 9 mm and 18 mm at a
temperature difference (AT=11-T2) between the two glass
sheets of substantially 0° C.

The resilient gasket strip may 1n one or more aspects of
the present disclosure be a pre-compressed and/or pre-
deflected gasket strip.
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Such gasket strips may enable improved handling of the
VIG unit’s thermal deflection when the edge describes a
bending curve. This may help to ensure air tightness of the
aperture covering between the VIG umt and the frame.

The elongated structural member may in one or more
aspects of the present disclosure have a maximum width
(W1) of between 25 mm and 100 mm, such as between 30
mm and 70 mm, for example between 35 mm and 50 mm.

In one or more aspects of the present disclosure, the
vacuum 1nsulated glass unit may be a laminated vacuum
insulated glass unit comprising a lamination glass attached
to the vacuum insulated glass unit by means of a lamination
interlayer. In further aspects, the lamination glass may
provide said interior major surface of the vacuum insulated
glass unit.

Laminated VIG units provides a salety measure in case
the VIG unit breaks due to e.g. external forces striking the
VIG unit.

In one or more aspects of the present disclosure, said
aperture covering may be a window such as a roof window.
Here, the aperture covering may 1n further aspects comprise
a cladding device which covers a part of the frame and at
least a part of said vacuum insulated glass unit. The cladding
device 1s arranged to guide rain water from the cladding
device and towards a surface of the fixation profile and/or
onto the exterior surface of the vacuum insulated glass unit
when the window 1s installed in a building.

The cladding device provides improved drainage of rain
water 1n order to assure water tightness of the overall frame
construction over time.

The cladding device may 1n aspects be connected to a sash
or a lixation frame of the window, or the window may
comprise a lirst cladding device which 1s connected to the
fixation frame and a second cladding device connected to the
sash. In the case of a roof window, these cladding devices
may be arranged 1n continuation of each other when the sash
1s 1n a closed position, and where one of the cladding devices
are stationary whereas the other cladding device 1s movable
together with the sash.

Said cladding device may in one or more aspects of the
present disclosure be configured to guide rain water from the
cladding device and towards a receipt part. This may provide
a controlled and good water tightness of the aperture cover.
The receipt part may for example be a channel provided at
said aperture covering.

In one or more aspects of the present disclosure, said
fixation profile may comprise an interface part, such as an
clongated wall, which extends away from a plane defined by
the exterior major surface of the vacuum insulated glass unit,
and the interface part may interface with the cladding
device.

This may provide a mechanically simple and vyet
improved solution for water tightness of the frame. In case
the interface part 1s integrated 1n the fixation profile and e.g.
extruded, pultruded or roll formed with the fixation wall and
connection member, this may also provide a cost eflicient
and more simple frame construction.

In one or more aspects of the present disclosure, the
cladding device may at least partly cover a part of at least
one surface, such as a part of at least two surfaces, (of the
interface part.

This may further improve water tightness of the frame.

In one or more aspects of the present disclosure, the
cladding device at least partly covers an end part of the
interface part, and moreover extends in over a side surface
of the interface part which faces a second plane, wherein the
second plane extends through the frame opening, and 1n a
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direction perpendicular to a first plane defined by the exte-
rior major surface of the vacuum insulated glass unit, and
wherein the second plane extends parallel to the longitudinal
direction of the fixation profile and the overlapped structural
member.

In one or more aspects ol the present disclosure, the
cladding device may be a plate shaped member fixed to the
fixation frame, the sash and/or the exterior surface (51).

In one or more aspects of the present disclosure, said
aperture covering may be a window, such as a roof window,
for covering an aperture 1n a building.

The roof window may e.g. be a pivot window such as a
centre pivot roof window.

VIG unit may provide several advantages, such as
improved heat insulation, when compared to windows com-
prising gas filled insulated glass units.

The present mnventors have found that computer simula-
tions revealed that in certain situations when a VIG unit 1s
arranged 1n a roof window so that the major outer surfaces
are not completely vertical, gravity acts on the VIG unit and
may (try to) cause a further deflection of the edges of the
VIG unit. This may 1n some situations add on to the already
present thermal deflection of the VIG unit edges due to a
temperature difference between the VIG units. Hence a
“worse case” scenario may be 1f the hotter surface of the
VIG unit 1s the interior VIG unit glass sheet surface (often
a surface of a lamination glass sheet in roof windows), as
both gravity and thermal deflection acts 1n the same deflec-
tion direction. The present disclosure may help to provide a
solution that can cope such a situation.

In one or more aspects of the present disclosure, said
frame may be a movable sash which 1s connected to a
fixation frame by means of a displacement mechanism, such
as one or more hinged connections, configured to allow the
sash to move, such as at least rotate, relative to the fixed
frame.

In advantageous aspects of the present disclosure, the
displacement mechanism may be connected to the fixation
profile and/or the overlapped structural member.

In one or more aspects of the present disclosure, said
fixation frame may comprise elongated fixation frame mem-
bers, and wherein the connection member of the fixation
profile 1s configured to extend between the overlapped
clongated structural member, and an elongated member
fixation frame member of the fixation frame, at least when
the sash 1s 1 a closed position.

This may provide a space saving solution which also
provides enhanced insulating capabilities. Moreover, it may
also provide a solution that may make the aperture cover
more burglary resistant.

In embodiments of the present disclosure, said before
mentioned elongated, structural members which the interior
VIG unit major surface 1s arranged opposite to are part of a
movable sash such as a top-hung sash or a centre p1vot sash.

In one or more aspects ol the present disclosure, the
clongated structural frame member(s) comprises an inner
side surface facing the frame opening, and an opposing outer
side surface, and the connection member may be attached to
the elongated structural frame member at the outer side, such
as by abutting the outer side surface of the eclongated
structural frame member.

This may e.g. provide a solution which enables more easy
exchange of the VIG unit in the frame, and also or alterna-
tively, 1t may be advantageous with respect to reducing cold
bridges 1n the frame construction, and reduce cold reaching,
the part of the VIG unit placed in/covering the frame
opening.
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In one or more aspects of the present disclosure, the frame
1s configured to allow the edges of the vacuum insulated
glass unit to thermally deflect 1n response to a temperature
difference between the glass sheets of the vacuum insulated
glass unit.

In one or more aspects of the present disclosure, an edge
seal extends around the periphery of the vacuum insulated
glass umt and seals the evacuated gap, and wheremn said
edge seal comprises a glass material, such as a solder glass
edge seal material, or a metal solder edge seal matenal.

It 1s noted that a ngid edge seal, such as a, so to say, fused
edge seal provided from e.g. metal or glass based edge seal
material, may provide an undesired high thermal conduc-
tivity through the edge seal material from the outwardly
facing glass sheet to the glass sheet facing the interior of the
building. However, The elongated, structural frame member
can, as 1t 1s overlapped by and thus covers/faces the outer
major surface of the vacuum insulated glass unit which 1s to
face the 1nterior of the building, also help to reduce thermal
conduction of cold from the outside to the mside of the VIG
unmit through the VIG unit’s edge seal, and hence help to
provide a An aperture covering with improved, heat 1nsu-
lating capabilities, also at or near the frame.

In one or more aspects of the present disclosure, a further
adhesive material, such as an adhesive tape, 1s placed
between the fixation wall and the exterior major surface, and
wherein the further adhesive matenal 1s fixed to at least one
of the fixation wall and the exterior major surface of the
vacuum 1nsulated glass unait.

This adhesive tape (e.g. double sided foam tape, for
example acrylic foam tape), may help to provide a support
function during manufacturing while the bonding seal cures,
and/or 1t may help to provide a further fixation of the VIG
unit to the fixation profile, or provide improved insulating
and/or protective capabilities.

In one or more aspects of the present disclosure, said
bonding seal and/or said fixation profile 1s/are configured to
allow the edges of the vacuum insulated glass unit to
thermally deflect in response to a temperature difference
(AT=T1-T2) between the glass sheets of the vacuum 1nsu-
lated glass unit.

Tests and computer simulations indicates that allowing
the edges of the VIG unit to thermally deflect in response to
a temperature difference AT=T1-T2 between the glass
sheets of the vacuum insulated glass unit enclosing the
evacuated gap May help reduce or improve critical stress
conditions 1n the VIG umit such as at or near the edges and/or
corners of the VIG unit.

In one or more aspects of the present disclosure, a largest
allowed edge deflection 1n a detlection direction of any of
the edges of the vacuum 1nsulated glass unit, at a tempera-
ture difference between the two glass sheets of 65° C., as
compared to the vacuum 1nsulated glass unit at a tempera-
ture difference (AT) of 0° C., may be at least 1 mm, such as
in the range of 2 mm to 50 mm, preferably 1n the range of
1,2 or 3 mm to 15 mm, or in the range of 2 to 10 mm, where
the deflection direction 1s determined perpendicular to a
plane which 1s defined by a major surface of the VIG unit at
a temperature difference (A'T) between the glass sheets of the
VIG umt of 0° C.

The bonding seal and/or the fixation profile may 1n
aspects of the present disclosure, be configured to allow
edges of the vacuum 1nsulated glass unit to describe an edge
deflection curve between corners of the vacuum insulated
glass unit due to a thermal deflection of the vacuum 1nsu-
lated glass unit, where the edge detlection curve 1s provided
in a direction perpendicular to a plane defined by an outer
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major surface of the vacuum insulated glass unit when the
temperature difference between the glass sheets of the
vacuum insulated glass unit 1s substantially 0° C.

Generally, the present inventors have found that the VIG
unit provides an edge detlection curve when subjected to
thermal deflection, where the edges describes a curve
between the corners where the edge 1s terminated. The
thermal deflection of the VIG unit provides, due to the
evacuated gap, that the glass sheets of the VIG unit detlects
in the same direction and one of the major surfaces of the
VIG unit hence provides a convex shape whereas the other
major surface will at the same time provide a concave shape
when the VIG unit thermally deflects.

The fixation wall and/or the connection member may in
aspects of the present disclosure be configured to flex 1n
response to a thermal deflection of the vacuum insulated
glass unit caused by a temperature diflerence between the
glass sheets of the vacuum 1insulated glass unit.

The flexing of the fixation profile may 1n aspects of the
present disclosure, at one or more locations of the fixation
profile, be at least 1 mm, such as at least 2 mm, for example
at least 4 mm 1n a direction perpendicular to a frame opening
plane, when compared to when the vacuum 1nsulated glass
unit 1s subjected to a temperature difference (AT) between
the glass sheets of the VIG unit of substantially 0° C.

The bonding seal may in aspects of the present disclosure
be configured to be further compressed and/or stretched in
response to a thermal deflection of the vacuum insulated
glass unit caused by a temperature diflerence (A1) between
the glass sheets of the vacuum insulated glass unit, thereby
changing the thickness of the bonding seal at one or more
locations along the fixation wall when compared to the
thickness at the same one or more locations when the
temperature difference (AT) 1s substantially 0° C.

Hence, the bonding seal may be compressed and
stretched, respectively, at different locations along the length
of the VIG unit edge, in order to allow the VIG unit edge to
describe an edge detlection curve caused by a temperature
difference between the glass sheets of the VIG unit that
encloses the evacuated gap.

In one or more aspects of the present disclosure, the frame

1s configured to partly restrict a thermal deflection of the
edge of the vacuum insulated glass unit 1n response to a
temperature difference (AT) between the glass sheets of the
vacuum 1nsulated glass unit, when compared to a iree,
unrestricted thermal deflection of the vacuum insulated glass
unit at substantially the same temperature difference
(Ar =T11-T2).
In one or more aspects ol the present disclosure, the
largest total edge detlection of the edges of the VIG unit may
be configured to be at least 10% smaller, such as at least 20%
smaller, such as at least 30% smaller than the largest total
edge detflection of the unrestricted vacuum 1nsulated glass
(VIG) unit at a temperature difference (AT=11-12) of at
least 40° C., such as about 65° C. This may be tested by
determining the edge deflection 1n thermal edge deflection 1n
the frame, and then subjecting the VIG unit, or a similar VIG
unit to a similar temperature difference while unrestricted
and allowed to provide a “free” thermal deflection.

This may e.g. help to enable an improved and space
saving frame solution with suflicient air tightening capabili-
ties, also 1n case of larger thermal deflections of the VIG
unit.

In one or more aspects ol the present disclosure, the
bonding seal and/or the fixation profile, may be configured
to partly restrict a thermal detlection of the vacuum 1nsulated
glass unit.
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In one or more aspects of the present disclosure, the
largest total edge deflection of any of the edges of the
vacuum 1nsulated glass unit at a temperature difference
between the two glass sheets of 65° C. as compared to the
vacuum 1nsulated glass unit at a temperature diflerence of 0°
C. 1s at least 0.3% of the length of the deflecting edge, such
as 1n the range of 0.3% to 3.5% of the length of the deflecting
edge, such as 1n the range o1 0.4% to 2% of the length of the
deflecting edge, such as in the range of 0.6% to 1.5% of the
length of the deflecting edge. In one or more further or
alternative aspects of the present disclosure, the largest total
edge deflection of any of the edges of the vacuum insulated
glass unit at a temperature difference between the two glass
sheets of 40° C. as compared to the vacuum 1nsulated glass
umt at a temperature difference of 0° C. may be at least
0.15% of the length of the deflecting edge, such as 1n the
range of 0.15% to 3% of the length of the deflecting edge,
such as 1n the range of 0.25% to 1.8% of the length of the
deflecting edge, such as in the range of 0.35% to 1.2% of the
length of the deflecting edge.

In one or more aspects of the present disclosure, the edges
of the vacuum insulated glass unit extends into a receiving
slot provided by the frame, and wherein the receiving slot
has a width which 1s larger than 1.5 times, such as larger than
1.6 times, for example larger than 1.7 times the thickness of
the part of the vacuum msulated glass unit which extends
into the receiving slot. In one or more aspects of the present
disclosure, the receiving slot has a width which 1s between
1.5 and 4 times, such as between 1.6 and 4 times, for
example between 1.7 and 3 times the thickness of the part of
the vacuum insulated glass unit which extends into the
receiving slot.

This may allow suihlicient space for thermal deflection of

the VIG unit and also enable space enough to provide a
sufliciently water tight solution.
The receiving slot ay 1n aspects of the present disclosure
provide a space of at least 3 mm, such as at least 5 mm, for
example at least 6 mm at one or both sides of the vacuum
insulated glass unit, determined 1n a direction normal to the
outer surfaces of the vacuum insulated glass unit at a
temperature difference (AT) between the glass sheets of the
vacuum insulated glass unit of substantlally 0° C.

The space(s) may e.g. help to prowde suilicient room for
thermal deflection of the VIG unit in the frame. The space
in the slot at one or both sides of the vacuum insulated glass
unit may in aspects be between 3 mm and 20 mm, such as
between 5 mm and 15 mm.

In one or more aspects of the present disclosure, the
receiving slot 1s provided between the fixation wall and an
outer surface part of the elongated, structural frame member.
In further aspects of the present disclosure, at least the
bonding seal may be arranged in the receirving slot. In
aspects of the present disclosure, at least a part of the
resilient gasket strip and/or the further adhesive material
according to claim, may be arranged 1n the receiving slot.

In one or more aspects of the present disclosure, the
exterior and interior major surfaces of the vacuum insulated
glass unit has a surface area which is above 0.8 m?, such as
above 1 m”, for example above 1.5 m”, and/or wherein the
vacuum 1nsulated glass unit (3) has a rectangular shape. In
one or more aspects of the present disclosure, the length of
the longest edges of the vacuum insulated glass unit may be
above 0.8 m, such as above 1.2 m, for example above 1.3 m.

Such larger VIG units may be subjected to larger thermal
deflections at the edges of the VIG unit, and tend to describe
larger deflection curves than smaller VIG units.
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In one or more aspects of the present disclosure a mini-
mum distance between an outer major surface of the vacuum
insulated glass unit and walls of said frame may be at least
4 mm such at least 5 mm, for example at least 6 mm at a
temperature difference AT between the two glass sheets of
the vacuum 1nsulated glass unit of substantially 0° C. This

may e.g. help to enable suflicient deflection space for the
VIG unit when the VIG thermally deflects.

The present disclosure additionally relates, 1n a second
aspect, to a building, such as a habitat building or an office
building, comprising one or more aperture covers, such as
wherein said one or more aperture covers 1s/are windows
such as roof windows, for example top hung roof windows
or pivot roof windows.

Additionally, the present disclosure relates, in a third
aspect to, a vacuum 1nsulated glass (VIG) unmit. The VIG unit
according to the third aspect comprises a first glass sheet and
a second glass sheet, wherein an evacuated gap 1s placed
between the first and second glass sheets. A plurality of
support structures are distributed 1n the evacuated gap, and
an edge seal seals the evacuated gap. The vacuum 1nsulated
glass umit additionally comprises one or more elongated
fixation profiles. Each of the one or more elongated fixation
profiles comprises a fixation wall which extends opposite to
a major surface of the vacuum insulated glass unit and 1s
fixed to the major surface of the vacuum insulated glass unit
by means of a bonding seal. The fixation profile comprises
a connection member extending from the fixation wall. This
connection member may in aspects be configured to be
fixed/connected to an elongated, structural frame member of
a frame, such as an elongated structural frame member of a
building aperture cover. The connection member of the
fixation profile comprises a wall part which overlaps an edge
surface of the vacuum 1nsulated glass unat.

This may e.g. provide a solution that 1s advantageous
during manufacturing of an aperture cover such as a window
or a door, and 1f a VIG unit needs to be replaced 1n a frame.
The VIG unit hence comprises a pre-mounted fixation
profile, which may provide a more easy installation 1n a
frame. This may e.g. enable providing an aperture covering
as described above 1n relation to the first aspect of the
present disclosure.

In one or more aspects of the third aspect, at least said
fixation wall of the fixation profile may comprise a metal
surface, and wherein said bonding seal 1s attached to said
metal surface. In one or more aspects of the third aspect, said
fixation profile 1s a metal profile.

In one or more aspects of the third aspect, the fixation wall
and/or the connection member has a thickness that 1s less
than 10 mm, such as less than 5 mm, for example about or
less than 2 mm, such as about or less than 1 mm.

In one or more aspects of the third aspect, the fixation
proflle may be provided in a single walled plate material
such as a metal plate material, a plastic plate material or a
composite plate material such as a fibre-reinforced compos-
ite plate matenal.

In one or more aspects of the third aspect, the connection
member may comprise a part ol a mechanical fastening
arrangement and/or may be configured to interact with one
or more mechanical fasteners such as screws, nails and/or
pop rivets so as to fixate the connection member to an
clongated, structural frame member of a frame, so that the
clongated structural member 1s arranged opposite to the
major surface of the vacuum insulated glass unit which 1s
placed opposite to the major surface of the vacuum 1nsulated
glass unit to which the fixation wall 1s connected.
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In one or more aspects of the third aspect, the connection
member and the fixation wall may together substantially
provide an angle bracket shape, such as substantially an
[-shape, when seen 1n a plane which extends perpendicular
to the longitudinal direction of the fixation profile. For
example, 1n an aspect of the third aspect, The fixation profile
may be an L-shaped profile when seen in a plane which
extends perpendicular to the longitudinal direction of the
fixation profile.

In one or more aspects of the third aspect, the vacuum
isulated glass unmit 1s a laminated vacuum 1nsulated glass
unmit comprising a lamination glass attached to the vacuum
insulated glass unit by means of an interlayer, such as
wherein the lamination glass provides said interior major
surface of the vacuum insulated glass unat.

In one or more aspects of the third aspect, one or both of
the glass sheets of the vacuum nsulated glass unit which
encloses said evacuated gap are tempered glass sheets such
as thermally tempered glass sheets, such as wheremn said
bonding seal bonds to one of said tempered glass sheets.

In one or more aspects of the third aspect, the bonding seal
1s a tlexible, elongated adhesive sealing stripe bonding to the
major surface of the vacuum insulated glass unit and to a
surface of the fixation wall facing the major surface. In one
or more further aspects of the third aspect, the bonding seal
has a width of between 2 mm and 30 mm, such as between
3 mm and 15 mm, for example between 4 mm and 13 mm.
In aspects of the third aspect, the bonding seal has a width
below 15 mm, for example below 10 mm or below 6 mm.

The bonding seal may 1n one or more aspects of the third
aspect, include or be a structural adhesive. In one or more
aspects of the third aspect, the structural adhesive may be a
silicon adhesive, a silane-terminated polyurethane (SPUR)
adhesive or a Modified-Silyl Polymer (SMP) adhesive.

In one or more aspects of the third aspect said bonding
seal and/or said fixation profile may be configured to allow
edges of the vacuum 1nsulated glass unit to describe an edge
deflection curve between corners of the vacuum insulated
glass unit due to a thermal deflection of the vacuum insu-
lated glass unit, where the edge detlection curve 1s provided
in a direction perpendicular to a plane defined by an outer
major surface of the vacuum 1insulated glass unit, when the
temperature difference between the glass sheets of the
vacuum 1nsulated glass unit 1s substantially 0° C.

In one or more aspects of the third aspect, the fixation wall
and/or the connection member 1s/are configured to flex 1n
response to a thermal deflection of the vacuum insulated
glass unit caused by a temperature diflerence between the
glass sheets of the vacuum insulated glass unit.

In one or more aspects of the third aspect the bonding seal
may be configured to be further compressed and/or stretched
in response to a thermal detlection of the vacuum insulated
glass unit caused by a temperature diflerence between the
glass sheets of the vacuum insulated glass unit, thereby
changing the thickness of the bonding seal (9) at one or more
locations along the fixation wall when compared to the
thickness at the same one or more locations when the
temperature difference 1s substantially 0° C.

In one or more aspects of the third aspect, the bonding seal
and/or the fixation profile may be configured to partly
restrict a thermal detlection of the vacuum insulated glass
unit 1n response to a temperature diflerence between the
glass sheets of the vacuum insulated glass unit, when
compared to a Iree, unrestricted thermal detlection of the
vacuum insulated glass unit at substantially the same tem-
perature difference AT.
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In one or more aspects of the third aspect, the bonding seal
has a thickness above 4 mm, such as about or above 6 mm,

such as above 8 mm, wherein the thickness of the bonding
seal 1s determined 1n a direction perpendicular to the exterior
major surface at a temperature diflerence between the glass
sheets (3a, 3b) of the VIG unit of substantially 0° C.

In one or more aspects of the third aspect, the bonding seal
has a thickness between 4 mm and 30 mm, such as between
4 mm and 15 mm, for example between 4 mm and 10 mm,
such as between 5 mm and 10 mm or between 6 and 10 mm.
This thickness of the bonding seal 1s determined/defined 1n
a direction perpendicular to the exterior major surface at a
temperature difference between the glass sheets of the VIG
unit of substantially 0° C.

In one or more aspects of the third aspect, the exterior and
interior major surfaces of the vacuum insulated glass unit
has a surface area which is above 0.8 m>, such as above 1
m~, for example above 1.5 m”, and/or wherein the vacuum
insulated glass unit (3) has a rectangular shape. In one or
more further or alternative aspects of the third aspect the
edges of the vacuum insulated glass unit may provide a
rectangular shape, and the length of the longest edges (50a,
50b) of the vacuum insulated glass unit (3) may here be
above 0.8 m, such as above 1.2 m, for example above 1.3 m.

In one or more aspects of the first and/or third aspect, the
part of the connection member, such as a connection wall, of
the fixation profile which 1s configured to be connected to
sald frame member may extend 1 a direction which 1s
between 60° and 120°, such as between 85° and 95°, for
example around 90° relative to a plane defined by a major
outer surface (S1, S2) of the vacuum 1nsulated glass unait.

In one or more aspects of the first and/or third aspect, the
fixation profile 1s free from and unconnected such as un-
bonded to the other, opposing oppositely directed outer
surface of the vacuum insulated glass unit. This may help to
reduce heat transfer at the VIG edge to the interior of the
building and/or may help to enable providing a more simple
frame solution.

In one or more aspects of the third aspect, said fixation
profile may comprise an interface part, such as an elongated
wall, which extends away from a plane defined by a major
surface of the vacuum nsulated glass unit which 1s config-
ured to be an exterior major surface when the vacuum
insulated glass umit 1s attached to said frame by means of
said connection member, and wherein the interface part 1s
configured to interface with a cladding device.

In one or more aspects of the third aspect, said vacuum
insulated glass unit 1s configured to be nstalled in a door or
a window such as a roof window.

In one or more aspects of the third aspect, the fixation
profile or fixation profiles of the vacuum insulated glass unit
1s/are configured to be connected to a frame so as to provide
an aperture covering.

It 1s generally to be understood that in the aspects
described above with regard to the third aspect may provide
one or more advantages as described 1n relation to embodi-
ments and/or aspects ol the first aspect of the present
disclosure described above and/or below.

FIGURES

Aspects of the present disclosure will be described 1n the
following with reference to the figures in which:

FI1G. 1: Illustrates an aperture cover according to embodi-
ments ol the present disclosure,

FIG. 2: illustrates a VIG unit according to embodiments
of the present disclosure,
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FIGS. 3-4: illustrates roof windows according to embodi-
ments of the present disclosure,

FIG. 5: illustrates a profile arrangement of a frame accord-
ing to embodiments of the present disclosure,

FIG. 6: illustrates a profile arrangement of a frame and a
fixation frame according to embodiments of the present
disclosure

FIG. 7: 1llustrates a frame according to further embodi-
ments of the present disclosure,

FIG. 8: illustrates a roof window according to embodi-
ments of the present disclosure,

FIGS. 9-10: illustrates profile arrangements of a frame
according to embodiments of the present disclosure where
the cross sectional shape of a fixation profile 1s diflerent
from straight,

FIG. 11: illustrates a VIG unit according to embodiments
of the present disclosure subjected to thermal deflection,

FIG. 12: illustrates a VIG unit according to embodiments
of the present disclosure subjected to thermal detlection and
providing an edge detlection curve,

FIG. 13: illustrates a VIG unit according to embodiments
of the present disclosure which 1s subjected to thermal
deflection, the magnitude of which changes over time due to
varying temperature difference,

FIG. 14: 1llustrates a visualized computer simulation of a
thermal deflection of a VIG unitt,

FIGS. 15-16: 1llustrates a thermal detlection test of a
laminated VIG unit,

FIG. 17: illustrates a frame comprising a laminated VIG
unmit and furthermore a structural member comprising heat
insulating cavities according to various embodiments of the
present disclosure,

FIG. 18: 1llustrates a structural member of a frame accord-
ing to embodiments of the present disclosure, where an
exterior surface of the structural member comprises grooves,
and

FIG. 19: illustrates an embodiment of the present disclo-
sure where a VIG unit comprises pre-mounted fixation
profiles.

DETAILED DESCRIPTION

In relation to the figures described below, where the
present disclosure may be described with reference to vari-
ous embodiments, without limiting the same, it 1s to be
understood that the disclosed embodiments are merely illus-
trative of the present disclosure that may be embodied in
various and alternative forms. The figures are not to scale;
some features may be exaggerated or minimized to show
details of particular components. Therefore, specific struc-
tural and functional details disclosed herein are not to be
interpreted as limiting, but merely as a representative basis
for e.g. teaching one skilled in the art to variously employ
the present disclosure.

FIG. 1 illustrates schematically a building aperture cover
in the form of a window 1 according to embodiments of the
present disclosure. The window comprises a vacuum 1nsu-
lated glass (VIG) unit 3 fixed 1n a frame 2. The frame 2
comprises elongated structural frame arrangements 30a-
304, and the VIG unit 1s arranged to cover a frame opening
2a 1n the frame. The frame defines a frame opening plane P2,
and 1n FIG. 1, the window 1s seen from the outside towards
the exterior surface S1 of the VIG unit.

The structural frame arrangements 30aq-30d comprises
substantially parallel top 304 and bottom 30c¢ frame arrange-
ments and substantially parallel side profile frame arrange-
ments 30a, 30b. Two, three or all (as 1llustrated) of said top,
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bottom and/or side profile frame arrangements 30a-304 may
in embodiments of the present disclosure, at least partly,

such as fully, encloses the edges of the VIG umt. In FIG. 1,

the VIG unit 1s arranged 1n a frame 2 1in form of a sash which
1s connected to a fixation frame 12 by means of a displace-
ment mechanism such as one or more hinged connections
configured to allow the sash to move relative to the fixation
frame 12. Hence a user, such as a habitant living 1n a
building comprising the window may open and close the
window by operating the sash, either by hand or by a remote
control, such as a wireless remote control, that 1s configured
to control an electrically operated actuator device such as a
linear actuator such as a spindle or chain drive (not 1llus-
trated i FIG. 1).

In other embodiments, the frame may also be fixed 1n an
un-openable manner to the fixation frame or directly to a
building structure.

A gasket arrangement 10, a bonding seal 9 (described 1n
more details later on) and/or the like may in one or more
embodiments of the present disclosure be arranged to seal a
space between a part of the frame and the VIG unit. In the
present example, the gasket 10 and bonding seal 9 (or only
one of these) defines a “line of sight” through the frame
opening 2a and through the VIG unit in the frame.

The line of sight LS may generally be defined by an
envisaged line that 1s perpendicular to the interior surface S2
of the VIG unit and which provides the outermost border for
a view through the VIG unit and frame opening 2a from the
interior side of the VIG unit.

FIG. 2 illustrates schematically a cross sectional view of
a VIG unit 3 to be arranged 1n the frame 2 according to
embodiments of the present disclosure. The VIG unit 3
comprises two glass sheets 3a, 35 such as tempered glass
sheets, e.g. thermally tempered glass sheets, but 1t one or
both glass sheets 3a, 3b may also be tloat glass sheets such
as annealed glass sheets.

The glass sheets 3a, 3b are separated by a gap 4 between
the glass sheets 3a, 35, and a plurality of support structures
5 are distributed 1n the gap 4. The gap 4 may for example
have a thickness/width of between 0.05-0.5 mm such as
between 0.09 mm and 0.25 mm (measured normal to a plane
P1 defined by a major surface of one of the VIG unit glass
sheets 3a, 3b at a temperature difference between the VIG
glass sheets 3a, 3b of substantially 0° C. The gap 4 1s sealed

by an edge sealing 11, such as a fused edge sealing, which

may e.g. be made from a solder glass material, e.g. low
melting temperature solder glass material, or a metal solder
material.

The support structures 3 may for example be made from
metal, such as a steel alloy, glass or a polymer composition
and be arranged 1n a grid or another pattern to maintain the
gap 4 between the glass sheets 3a, 35 when the gap 4 1s
evacuated to a pressure below e.g. 107 bar, such as below
10~ bar, e.g. to about or below 107> mbar. The glass sheets
3a, 35 comprises major surtaces S3, S4 facing the evacuated
gap 4, and the support structures S support on these inner
major surfaces. The VIG umit also comprises outwardly
facing major surfaces S1, S2 facing away from the gap 4.

Especially 11 the VIG unit glass sheets 2a, 2b are tempered

glass sheets, the distance/pitch between neighbouring/ad;ja-
cent support structures 5 may be above 3 cm or above 4 cm,
such as between 3 cm and 6 c¢cm in the evacuated VIG unit
gap 4.

As described 1n more details later on, the VIG unit 1 may
also be a laminated VIG unit and/or a VIG unit of a hybnid
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type comprising a further glass sheet providing a further
sealed gap between this glass sheet and the VIG unit that
may be filled with a gas.

The VIG unit’s thickness, measured between the outer,
outwardly facing surfaces S1, S2 of the VIG unit, deter-
mined 1n a direction normal to these surfaces, may in
embodiments be between 4-15 mm such as between 4-12
mm, €.g. 4-10 mm, This thickness may preferably include an
optional lamination glass sheet and lamination interlayer.

The VIG unit 1 defines a VIG unit plane P1 that waill
extend parallel to or coincide with the frame opeming plane
P2 (see FIG. 1) when the VIG unit 1s arranged 1n the frame
2. This plane P1 may e.g. be determined when the VIG unait
glass sheets 3a, 35 have the substantially same temperature
and no substantial thermal deflection of the VIG unit occur,
1.e. when a temperature difference (A1) between the glass
sheets 3a, 3b enclosing the gap 1s substantially O (AT=0° C.).

FIG. 3 schematically illustrates an embodiment of the
present disclosure, wherein the building aperture cover 1s a
roof window 1. The roof window 1s configured to be placed
in a roofing structure of a building, such as a building for
habitants, an oflice building or the like. The roof window
may in embodiments of the present disclosure be arranged
between two roof trusses, but 1t may also be arranged to
another part of the roof structure 1n further embodiments.
The roof window may either be configured to be arranged
with an angle between 5° and 85°, such s between 10° and
75°, compared to horizontal, and rain and melting water,
dew and the like will thus be guided towards a bottom
part/end of the window due to gravity.

The roof window 1 comprises a frame 1n the form of a
movable sash which 1s connected to a fixation frame 12 of
the aperture covering 1 by means of a displacement mecha-
nism 80 such as one or more hinged connections configured
to allow the sash 2 to move relative to the fixation frame 12.
In the example of FIG. 3, the roof window 1s a pivot roof
windows comprising pivot hinges providing an axis of
rotation placed between the top and bottom of the sash.
Often the axis of rotation 1s substantially about the centre.
But sometimes the axis of rotation can for example be raised
such as 3 of the total window or sash height. The hinge
connection 1s so that a top end part of the sash 1s configured
to move inwards and a bottom end part of the sash 1s
configured to move outwards when opening the sash from a
closed position.

A pivot roof window may e.g. allow rotation of the sash
2 so the exterior surface S1 of the VIG unit may be cleaned
from the inside. The weather proofing and water drain for
especially rool windows should be carefully designed for
roof windows that can be opened, including pivoting roof
windows.

As can further be seen, the roof window 1n FIG. 3 may 1n
embodiments of the present disclosure comprise an archi-
tectural covering 75, 1n the present example a roller shutter,
but 1t may also be a blind such as a venetian blind, a roller
blind or the like in further embodiments. The roller shutter
may be electrically operated by means of an electric motor
(not illustrated), so as to open or close the roller shutter and
controlled by an automation solution and/or by means of a
wired or wireless remote control. As can be seen, the roller
shutter can be placed at the exterior side of the window.

It 1s however understood that 1n further embodiments of
the present disclosure, the roller shutter and/or other types of
architectural coverings may be omitted from the roof win-
dow.

FIG. 4 schematically 1illustrates a roof window 1 accord-
ing to an embodiment of the present disclosure, seen from
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the side, wherein the roof window 1s a top hung roof
window. Here, the sash 2 1s connected to the fixation frame
12 at the top part by a hinge arrangement, and the top part
does hence not pivot inwards when the sash with the VIG
unit 1s opened.

Generally, for both types of roof windows as illustrated in

FIGS. 3 and 4, the window may as 1llustrated 1n FIG. 4 be
assigned with an electric actuator 90 such as a spindle
actuator or chain actuator that can be operated 1n response to
an 1mput from an automation system or a wired or wireless
remote control to open or closed the sash 2. The actuator 90
may be arranged at the top part (relevant for the pivot roof
window) or bottom part of the sash.

FIG. 5 illustrates a cross section of a profile arrangement
of a frame 2, such as a sash, according to embodiments of
the present disclosure. The cross section may be a cross
section of e.g. a structural side profile arrangement 30a of
the frame 2. However, it 1s generally understood that the
cross section may be provided for one, two, three or all of
the top 304 frame arrangement, bottom 30c¢ frame arrange-
ment and one or both of the parallel side profile frame
arrangements 30a, 306 (see e.g. FIG. 1), and hence, the
frame profile arrangement has generally be assigned the
reference number 30 1n FIG. 5 and several of the figures
described further below.

The frame 2 encloses a frame opening 2a, and comprises
clongated fixation profiles each of which are fixed to and
arranged parallel to an elongated structural frame member 8
of the frame profile arrangement 30.

It 1s generally understood that the fixation profile 6 may
be an aluminium profile, such as an extruded or pultruded or
roll formed aluminium profile, or it may be a steel alloy
profile that may be produced in one of said ways. In one or
more aspects of the present disclosure, said metal profile
may be an aluminium profile comprising at least 70% by
welght aluminium, such as at least 90% by weight alu-
mimum, for example at least at least 98% by weight alu-
minium.

However, 1n other embodiments of the present disclosure,
the fixation profile 6 may be a profile comprising or made
from a plastic material such as a PVC or PUR matenial, or
a composite material such as a fibre-remnforced composite
plate matenal.

The fixation profile may in further embodiments of the
present disclosure (not illustrated) be a profile made from
another material than a metal, e.g. a matenial as described
above, and a metal layer, such as a metal sheet or plate may
be arranged between the fixation wall and the VIG surface
S2, the bonding seal may here bond to this metal layer and
the metal layer may be fixed to a fixation wall part of the
fixation profile by an adhesive, mechanical fasteners and/or
the like.

The fixation profile 1s 1n FIG. 5 as well 1n several of the
figured described below provided in a single walled plate
material such as a metal plate matenal, a plastic plate
material or a composite plate material such as a fibre-
reinforced composite plate matenal. In other embodiments,
the fixation profile, such as the fixation wall and/or the
connection member 65 may comprise several parallel walls
¢.g. spaced apart by a heat mnsulating space.

It 1s generally understood that the parts 6a, 65 (and
possibly also a further part 6c—see FIG. 8) may be an
integrated part of the fixation profile 6. This may e.g. be
obtained by means of pultrusion and/or extrusion, or by
bending and/or heating a plate such as a metal plate/sheet. In
turther embodiments of the present disclosure, at least a part
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or the whole cross sectional shape of the fixation profile 6
may be obtained by means of a welding or soldering
manufacturing.

The elongated fixation profile 6 comprises a fixation wall
6a extending opposite to an exterior major surface S1 of the
vacuum 1nsulated glass unit 3 and i1s fixed to the exterior
major surface S1 of the vacuum insulated glass unit 3 by
means of a bonding seal 9. The fixation profile 6 moreover
comprises a connection member in the form of a wall 65
extending from the fixation wall 6a, and the connection
member 65 ailix the fixation profile to the elongated, struc-
tural frame member 8. The connection member 65 and the
fixation wall 6a together comprise an L-shape, when seen
perpendicular to the longitudinal direction of the metal
profile 6.

One or both of the fixation wall 6a and/or the connection
member 65 of the fixation profile 6 may as 1llustrated 1n FIG.
S5, 1n embodiments of the present disclosure be provided by
a substantially solid, single walled construction.

The elongated structural member 8 faces the interior
major surface S2 of the vacuum insulated glass unit 3 placed
opposite to the exterior major surface S1 of the vacuum
insulated glass unit. The interior major surface S2 1s the
exposed outer surface of the VIG unit that 1s to face the
interior of the building when installed in a wall or a roof
structure of a building. If the VIG unit 1s a laminated VIG
unmt, which 1t may be in embodiments of the present dis-
closure, the lamination glass may be arranged to face the
building interior and hence provide the interior surface S1.

The bonding seal 9 may have a thickness Thl between 4
mm and 30 mm. for example, the thickness Thl may be
between 4 mm and 15 mm, such as between S mm and 10
mm, for example between 6 and 10 mm, at a temperature
difference between the two glass sheets 3a, 35 of the VIG
unit of 0° C. The thickness Thl 1s measured 1n a direction
substantially perpendicular to the exterior major surface S1
between the outer surface S1 and the fixation wall 6a.

The bonding seal 9 may 1n embodiments of the present
disclosure be a flexible and 1n further embodiments also
resilient, elongated adhesive sealing stripe 9 and may bonds
to the exterior major surface S1 of the vacuum insulated
glass unit 3 and to an nner surface of the fixation wall 6a
facing the exterior major surface S1. For example, the
bonding seal 9 may be or include a structural adhesive such
as a silicon adhesive, a silane-terminated polyurethane
(SPUR) adhesive or a Modified-Silyl Polymer (SMP) adhe-
sive. The seal 9 may also be a resilient gasket solution, e.g.
containing a rubber, such as natural or synthetic rubber.

As 1llustrated, the bonding seal 9 may be arranged to bond
to the exterior major surface S1 of the VIG unit so that the
bonding seal material 9 1s terminated (1n 1t’s width) before
(as 1llustrated 1n FIG. 35) or substantially at the edge 7a of the
VIG unit separating the major surface S1 and the edge
surface 7, thereby the material of the edge seal does not
extend to bond to the edge surface 7 of the vacuum insulated
glass unit 3.

The bonding seal 9 may as illustrated be located opposite
to the evacuated gap 4, but 1t may also be arranged to lap 1n
over and thus be opposite to the edge seal 11 of the vacuum
insulated glass unit (not 1llustrated i FIG. 5). The bonding
seal 9 may be moved further 1n over the gap, away from the
edge 7a 1n order to allow a more free thermal deflection of
the VIG edge, or may be moved further towards the edge 7a.

In embodiments of the present disclosure, the bonding
seal 9 may have a width W3 of between 2 mm and 30 mm,
such as between 3 mm and 15 mm, for example between 4
mm and 13 mm, measured 1n a direction perpendicular to the
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surface 7 and to the longitudinal extent LD of the bonding
seal 9, and parallel to the outer surface of the VIG unit to
which 1t bonds.

The bonding seal 9 width W3 may in embodiments of the
present disclosure be above 2 mm, such as above 4 mm, for
example above 6 mm or above 8 mm. The bonding seal 9
width W3 may 1mn embodiments of the present disclosure be
below 15 mm, for example below 10 mm below 6 mm or
about or below 4 mm.

Hence, in embodiments of the present disclosure, the
width W3 may be between 2 mm and 15 mm, such as
between 2 mm and 10 mm, such as between 2 mm and 6 mm
or between 2 and 4 mm. The width W3 may be substantially
constant 1 the entire length of the bonding seal (at a
temperature difference between VIG glass sheets 3a, 356 of
substantially 0° C.), or may alternatively be varied to be
different around/near the corner area of the VIG umt which
may be from the corner of the edge and up to between 10 cm
and 25 ¢cm from the corner 1n the longitudinal direction of

the edge surface 7 and the bonding seal, when compared to
the width W3 at the remaining part of the edge of the VIG
unit 3.

The elongated structural member 8 may in embodiments
of the present disclosure comprise a wood material, e.g. a
softer wood material such as pine wood, or a harder wood
material such as oak, beech, mahogany or the like. The wood
may be laminated.

In other embodiments of the present disclosure, the elon-
gated, structural member 8 may comprise a polymer matenial
such as a plastic material, e.g. PVC, a PUR material and/or
a fibre remnforced material such as a glass fibre or carbon
fibre reinforced material or a composite material. In such
cases, the overlapped structural member may be manufac-
tured by means of pultrusion and/or extrusion, so as e.g.
co-extrusion.

In other embodiments the elongated, structural member 8
comprises aluminium such as alumimium shells joined by
thermal breaks.

The structural member 8 may 1n embodiments of the
present disclosure be substantially solid as shown 1n FIG. 5.

In further embodiments of the present disclosures, it may
comprise one or more msulation cavities (not 1llustrated 1n
FIG. 5, see e.g. FIG. 17), and the insulating cavities may
either comprise air, comprise one or more hermetically
sealed cavities containing an mnsulation medium such as an
insulating gas, the cavities may be filled with an insulating
foam, a polystyrene material and/or a glass fibre msulation
such as glass or mineral wool.

The fixation wall 6a extends with a distance DIS1 1n over
the exterior surface S1 from the edge 7a of the vacuum
insulated glass unit. The distance DIS1 may 1n embodiments
of the present disclosure be no more than 70 mm, such as no
more than 50 mm, such as no more than 30 mm, for example
no more than 20 mm, and determined at a distance parallel
to the surface S1 and perpendicular to the longitudinal
direction LD of the edge 7a.

Hence, as 1llustrated the structural member 8 may extend
DIS2 1n over the interior surface S2 with a larger distance
than the distance DIS1 with which the fixation member
extends 1n over the exterior surface S1. In embodiments, the
clongated structural member 8 may overlaps the opposite
interior major surface S2 of the vacuum 1nsulated glass unit
3 with a larger overlapping distance DIS2, such as an at least
5% larger, such as at least 10% larger, for example an at least
20% larger overlapping distance DIS2 than the overlapping
distance DIS1 with which the fixation wall 6a overlaps the
exterior major surface S1.
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In this case, a masking such as a sheet, plate or coating,
such as a ceramic coating, may in embodiments of the
present disclosure be arranged at the VIG unit opposite to
the structural member 8 1 order to hide a part of the
structural member 8 and/or a gasket 10, that may otherwise
be visible through the VIG unit from the outside. This may
help to provide the impression of a larger window surface
and hence narrower frame, while at the same time hiding
parts of the frame from the outside. In case of the ceramic
coating, 1t may be provided as a coating burned into/onto the
glass during a tempering of the glass sheet 3a or 3b.

The VIG unit 3 may in embodiments of the present
disclosure overlap DIS2 at least 60%, such as at least 80%,
such as at least 95% of the largest width W1 of the
clongated, structural frame member 8. The width W1 1s
measured 1n a direction parallel to a major surface S2 of the
VIG unit, and substantially perpendicular to the longitudinal
direction of the overlapped structural member 8.

The overlapping distance DIS2 may in embodiments of
the present disclosure be at least 25 mm, such as at least 35
mm, such as at least 50 mm. The overlapping distance DIS2
of the elongated structural member may be at or below 100
mm, such as below 70 mm, for example below 50 mm.

In one or more embodiments of the present disclosure, the
ratio between the distance DIS2 and the length LEL of the
longest edge of the vacuum insulated glass unit 3 (see edges
50a and 505 1n figures 1llustrating edge deflection) 1s at least

DIS? B 25
LEL.  LEL
such as at least
35
LEL’
for example at least
50
LEL

For example, the ratio may, if the length LEL of the
longest edge(s) 1s 1400 mm and DIS2 i1s 25 mm, be
DIS2/LEL=25/1400=0.018.

The ratio between the overlapping distance DIS2 and the
longest edge length LEL may preferably be within 0.015 and
0.07, such as between 0.017 and 0.06, for example between
0.018 and 0.05.

The elongated structural member 8 may have a maximum
width W1 of between 25 mm and 100 mm, such as between
30 mm and 70 mm, for example between 35 mm and 50 mm.

The structural member 8 may also 1n embodiments of the
present disclosure comprise one or more strengthening elon-
gated parts (not illustrated in FIG. 5) for increasing the
rigidity of the elongated, structural member 8. These may be
made from a metal such as steel or aluminium, or from a
polymer material or another suitable material.

It 1s understood that the fixation profile 6, such as the
connection member 65 may also, in embodiments of the
present disclosure, help to increase the rigidity against
bending of the member 8.
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As can be seen, the connection member 65 extends from
the fixation wall 6a and overlaps the edge surface 7 of the
vacuum 1nsulated glass unit 3, before 1t 1s connected to the
structural member 8.

The thickness Th2 of the connection member 654, at least
at the location overlapping/“extending opposite to” the edge
surface 7 of the vacuum insulated glass unit 3 may 1n
embodiments of the present disclosure be between 0.5 mm
and 5 mm, such as between 0.8 or 1 mm and 3 mm.

Generally, 1n one or more embodiments of the present
disclosure, the fixation wall 6a and/or the connection mem-
ber 60 may have a thickness that i1s less than 10 mm, such
as less than 5 mm, for example about or less than 2 mm, such
as about or less than 1 mm.

As can be seen, there may in embodiments of the present
disclosure be provided a space SP1 between the VIG unit
edge surface 7 and the connection member, for example of
between 1 mm and 2 c¢m, such as between 2 mm and 10 mm,
which allows the VIG unit to thermally deflect relative to the
connection all. In further embodiments, a sealing gasket (not
illustrated 1n FIG. 5) may be arranged in the space SP1.

It 1s understood that the connection member 656 may be
fixed to the elongated, structural member 8 by means of one
or a plurality of mechanical fasteners 16, In FIG. 5 1t 15 a
plurality of screws, Only one 1s though shown. Alternatively
or additionally, the mechanical connection may comprise
one or more of a snap connection, positive engagement like
tongue and groove, screws, nails or pop nivets. Also or
alternatively, a chemical fastener such as a glue may be used
for fixating the connection member to the elongated, struc-
tural member 8.

If the member 8 1s made from wood, these 16 may be
screws and/or nails. In other embodiments, the profile 8 may
be a polymer profile such as a plastic material profile and/or
a lfibre reinforced material, such as a carbon or glass fibre
profile as explained e.g. above. Here, the profiles 8 may
comprise elongated grooves (not 1llustrated) for connection
purposes, €.g. for receiving and holding connection hard-
ware such as mountings. Also, 1n embodiments, protruding,
pins (not 1llustrated) may be inserted into blind holes of the
member 8 so as to transier forces. Then a fastener may hold
the parts 1n position but does not have to transfer all the
forces.

The connection member 66 1s 1n FIG. 5 an elongated
connection wall that 1s fixed to the structural member 8 by
means of a plurality of mechanical fasteners 16 distributed
along the length of the member 8 and the wall 6b. This
connection wall may extend substantially uninterrupted
along at least 90% or 95% of the length of the fixation
profile.

It 1s generally understood that the elongated structural
frame member 8 comprises an inner side surface 19a facing
the frame opening 2a, and an opposing outer side surface
196 facing away from the frame opening 2a. The edge
surface 7 of the vacuum 1nsulated glass unit does not i FIG.
5 extend beyond the outermost part of the outer side surface
195 of the overlapped structural member 8, instead the edge
surface 7 of the VIG 1s arranged at a point between the
surface 21 of the overlapped structural member 8 that faces
the VIG unit 3, and the fixation wall 6a.

A resilient gasket strip 10 1s arranged between the over-
lapped elongated structural member 8 and the interior major
surface S2 of the VIG unit, so that the resilient gasket strip
10 abuts the elongated structural member 8 and the interior
major surtace S2 of the vacuum 1insulated glass unait.

The resilient gasket strip 10 has a thickness/height Th3

between 4 mm and 30 mm, such as between 6 mm and 20
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mm, for example between 5 mm and 15 mm, or such as
between 9 mm and 18 mm at a temperature difference
between the two glass sheets (3a, 3b5) of substantially 0° C.,
where said thickness 1s determined 1n a direction normal to
the 1nterior major surface S2.

The fixation profile 6 may, 1n case the bonding seal 1s ¢.g.
a structural adhesive, holds a part of the VIG unait so that the
VIG umit so to say may partly “hangs” on the fixation wall
3a, and hence this may help to for example spare the gasket
strip 10 against unintentional loads over time.

The resilient gasket strip 10 may 1n embodiments of the
present disclosure be a pre-compressed or pre-detlected
gasket strip, such as a rubber, e.g. natural or synthetic rubber
material gasket or an elastomer gasket. Hence, 1n case of that
the VIG umit’s edge 1s subjected to substantial thermal
deflection so that the surface S2 moves towards and/or away
from the gasket 10, the gasket 1s either further deflected/
compressed, or 1s less compressed 1f the surface S2 moves
away Irom the gasket 10. The gasket strip 10 may 1n
embodiments of the present disclosure be soiter than the
bonding seal 9 material at 20° C. and hence more easily
deflected than the bonding seal 9.

The resilient gasket 10 may be have an interior space/
cavity (see FIG. 5) helping to provide a more soft gasket, 1t
may comprise one or more detlectable lips (not illustrated in
FIG. 5 see FIG. 8) abutting the VIG unit surface ad attached
to the member 8 and/or the like. The gasket 10 may also
comprise a resilient foam matenal.

As 1llustrated in FIG. 5, a further adhesive material 13,
such as an adhesive tape, e¢.g. a double sided foam tape, for
example acrylic foam tape may be placed between the
fixation wall 6a and the exterior major surface S1, The
further adhesive material 1s fixed to at least one of the
fixation wall 6a and the exterior major surface S1 of the
vacuum 1nsulated glass unit 3. It 1s generally understood that
the bonding seal 9 and the further material 13 preferably
may be made from different matenials having different
structural and/or adhesive properties 1 order to provide
different technical purposes.

It 1s understood that in embodiments of the present
disclosure, the displacement mechanism, such as a hinged
connection, see ref. 80 1n FIG. 3 or 4, may be connected to
the fixation profile 6 and/or the overlapped structural mem-
ber 8 of the sash 2 so the fixation profile 6 and/or the
structural member 8 carries the sash 1n the frame opening of
the fixation frame 12.

The bonding seal 9 and fixation profile 6 may 1n embodi-
ments of the present disclosure carry the majority of the
weight, such as at least 60%, for example at least 70%, such
as at least 90% of the weight of the vacuum insulating glass
unit 3. Alternatively or additionally a carrying structure (not
illustrated) may be placed between the structural member 8
and the VIG unit, and/or or the gasket 10 may carry the VIG
unit.

As can be seen from FIG. 5 and several of the other
figures described below, the edge of the vacuum insulated
glass unit extends into a receiving slot 40 that 1s provided
between the fixation wall 6a and the surface 21 of the
overlapped, structural member 8. This slot 40 has a width
W2 which 1s between 1.5 and 4 times, such as between 1.6
and 4 times, for example between 1.7 and 3 times the
thickness of the part of the vacuum insulated glass umit
which extends into the receiving slot. This thickness of the
VIG unit 1s determined between the outer surfaces S1, S2, 1in
a direction normal to the surfaces S1, S2.

As can be seen, the bonding seal 9, and the resilient gasket
strip 10, and possibly also the optional further material 13 1s
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arranged 1n the receiving slot 40 1n spaces 41, 42 of the slot
40. A first space 41 1s provided 1n the slot 40 between the
fixation wall 6a and the VIG unit. Another space 42 1s placed
between the VIG unit 3 and the structural member’s 8
surface 21. One or both of these spaces may have a width of
at least at least 5 mm, for example at least 6 mm, such as at
least 8 mm. This width 1s determined in a direction normal
to the outer surfaces S1, S2 of the vacuum 1nsulated glass
unit, between the VIG surface S1 and the fixation wall 64,
and between the VIG unit surface S2 and the surface 21 of
the structural member 8, respectively. The thickness 1s
determined at a temperature diflerence between the glass
sheets of the vacuum 1nsulated glass unit of substantially 0°
C., and when the window 1s arranged as intended after
installation. The space 41, 42 widths are in FIG. 5 substan-
tially corresponding to the thickness/heights Thl, Th3 of the
bonding seal 9 and gasket 10 respectively.

It 1s generally understood that a resilient gasket (not
illustrated) may 1n further embodiments be placed at the
same side of the VIG unit as the bonding seal 9 in order to
ensure suflicient tightness. This gasket may be attached to
the fixation wall or additionally or alternatively to the VIG
unit surface bonded to the bonding seal. In case for example
the bonding seal 9 may be terminated at certain areas of the
VIG unit so that 1t does not extend substantially continu-
ously and uninterrupted around the VIG unit, but instead
provides discrete areas (not 1llustrated) along the VIG unit
edges where the bonding seal 1s placed, a further gasket such
as a rubber, elastomer and/or foam gasket may be placed to
provide a water sealing between the VIG unit’s outer surface
and the frame. This gasket may be substantially similar to
the sealing gasket 10 arranged at the interior surface of the
VIG umnit.

In embodiments of the present disclosure, a minimum
distance between an outer major surface S1, S2 of the
vacuum 1nsulated glass unit and one or both walls/surfaces
13a, 11 of the frame may be at least 4 mm such at least 5
mm, for example at least 6 mm at a temperature difference
AT=T1-T2 between the two glass sheets 3a, 36 of the
vacuum 1nsulated glass unit 3 of substantially 0° C. This
distance 1s measured perpendicular to the respective VIG
unit surface S1, S2.

FIG. 6 1llustrates an embodiment of the present disclo-
sure, where the frame 2 1s a sash which 1s connected to a
fixation frame 12 as e.g. previously described. The fixation
frame 12 comprises an elongated frame arrangement 12a.
The connection member 65 of the fixation profile 6 1is
configured to extend between the elongated structural mem-
ber 8 of the sash, to which 1t 1s connected, and the inwardly
facing surface 18 elongated member 12a of the fixation
frame 12, when the sash 1s 1n a closed position. Accordingly,
the connection wall 65, of the fixation profile 6 1s 1solated
from the interior part of the building, as the structural
member that 1s overlapped by the VIG unit 1s arranged
between the frame opening and the connection member 65,
and the. Hence, the overlapped structural member 8 provides
an 1nsulation structure to reduce a heat transter from the VIG
unit (and/or from the exterior in general), to the fixation
profile and from there to the interior of the building.

As can be seen from FIG. 6, the elongated member 12a of
the fixation frame 12 may comprise a an elongated support
part 23 extending 1n under the overlapped structural member
8 of the sash, which may for example be relevant in case the
window 1s a vertical window for an outer wall of a building,
or if 1t 1s a Top-hung Roof window. This part 23 may help
to enhance insulation and hence reduce heat transter, and/or
help to enhance water tightness. Hence, 1n embodiments,
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one or more resilient tightening gaskets 24 may be placed
between the support part 23 and the sash 2, so that the sash
2 1s pressed against the tightening gasket(s) 24 when the sash
2 1s 1n a closed position.

FIG. 6 (and also the other figures described above and/or
below) moreover illustrates a further embodiment of the
present disclosure, where the overlapping of the elongated
structural member 8 by the VIG umt 3 provides that the
evacuated gap 4 extends in over/overlaps the surface 21 of
the structural member with a distance DIS3.

The distance DIS3 with which the gap 4 overlaps the
structural member 1s defined as from the mnner surface 11a
of the edge seal 11, and to the line of sight (LS) through the
vacuum insulated glass unit 3 and the frame opening 2a 1s
between 15 or 25 mm and 100 mm, such as between 25 mm
and 80 mm, such as between 30 mm and 70 mm, where the
distance DIS3 1s determined parallel to an outer major
surface (S1, S2) of the vacuum 1nsulated glass unit.

FIG. 7 1llustrates schematically a frame arrangement 30 of
a pivot window, such as a pivot roof window, according to
embodiments of the present disclosure. In FIG. 7, the sash
1s 1n a closed position. Here the overlapped, structural frame
member 8 can pivot relative to the fixation frame 12, so as
to open and close the sash 2. The fixation profile 1s fixed to
the overlapped structural member 8 as described above with
respect to FIGS. 5 and/or 6, and the same 1s the case with
regards to the fixation of the VIG unit 3 to the frame. In FIG.
7, however, no elongated support part 23 extending in under
the overlapped structural member 8 of the sash 1s present in
FIG. 7, and hence, the sash 2 can move both inwards and
outwards relative to the fixation frame 12, so as to pivot as
illustrated 1n FIG. 3.

FIG. 8 1llustrates schematically a frame arrangement 30 of
a pivot rool window according to embodiments of the
present disclosure. Here, the roof window 1 comprises a
cladding device 14 which covers a part of the sash 2, and as
illustrated, 1t may preferably cover at least a part of the
vacuum 1nsulated glass umt 3, and/or the fixation wall 6a of
the fixation profile 6 dependent on the construction of the
sash. In FIG. 8, rain water will be guided from the outer
surface of the cladding 14 and onto the upper surface of the
fixation wall facing away from the VIG unit. It 1s understood
that the cladding device 14 1n FIG. 8 may be provided at
either the side parts and/or top part of the window, whereas
the bottom part of the window may have another water
tightening solution, for example 1n case that the a top end
part of the sash 2 1s configured to move mwards and a
bottom end part of the sash 2 1s configured to move outwards
when opening the sash from a closed position.

However, in other embodiments of the present disclosure
(not illustrated), the cladding device 14 may extend 1n over
the outer edge 25 of the VIG fixation wall, so that at least the
majority of the rain water 1s led from the cladding 12 and
directly onto the VIG unit surface S1.

The cladding device 14 may be fixed to the fixation frame
as 1llustrated. Alternatively, the cladding device 14 may be
fixed to the sash 2, but that may depend on the type of
window. In some embodiments, that may be especially
suitable for a pivot hinge roof window, the window 1 may

comprise two cladding device systems, one attached to the
fixation frame and the other attached to the sash 2 or VIG
unit 3 (This 1s not illustrated 1n FIG. 8).

As can be seen, the cladding device 14 comprises a {first
inclining, elongated wall part 14a which inclines towards
the VIG unit surface S1 or wall 6a in order to guide rain
water towards the VIG unit surface S1 and/or fixation wall

6a.
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The cladding device 14 moreover covers the upper part of
the fixation frame 12, so that rain water 1s guided from the
cladding device 14 and into a receipt part 15, such as a water
drain channel, of the aperture covering 1 that extends along
the side elements/parts of the window. A second elongated
wall part 145 of the cladding device 14 inclines towards the
channel 135 1n order to guide the rain water into the channel.

As also illustrated i FIG. 8, the channel 15 may be
tormed/shaped by a bended or extruded plate 28, such as a
metal, plastic (e.g. PVC or PUR) and/or fibre (e.g. carbon
and/or glass fibre) reinforced plate that 1s fixed to the fixation
frame 12. A part of this plate 28 extends out over and
interfaces with a flashing part 29. The flashing part 29 may
be a plate or flexible, waterprool sheet material that 1s
substantially un-permeable to water.

In other embodiments of the present disclosure (not
illustrated 1n FIG. 8), the channel at the fixation frame may
be omitted. Instead the wall 1456 my extend out over the
outer side surface 31 of the elongated member 12a of the
fixation frame 12 which faces away from the frame opening
2a, and hence and guide the rain water directly towards the
flashing 29 on the roof instead of mnto a channel.

As can furthermore be seen from FIG. 8, the fixation
profile 6 may 1n further embodiments of the present disclo-
sure comprise an interface part 6¢, 1n the present example 1t
1s an elongated wall which extends away from a plane P1
defined by the exterior major surface S1 of the VIG unit. The
interface part 6¢ 1s configured to interfaces with the cladding
device 14, and extends into a space 26 defined by the
cladding device 14. The interface part helps to prevent rain
water from the cladding device and/or from rain striking the
wall 6a and/or surface S1 from entering in between the
fixation frame and the sash. In the example of FIG. 8, the
interface part 1s a straight single walled construction, but 1t
may also comprise a bended wall construction. The interface
part 6a may be an integrated part of the fixation profile 6 as
illustrated 1 FIG. 8, but 1t may also 1n other embodiments
of the present disclosure be an interface solution that is
subsequently attached to the fixation profile 6.

The cladding device covers a part of at least one such as
a part of at least two surfaces of the interface part. In FIG.
7, the cladding device 14 extends 1n over the end surface 27a
of the interface part 6a, and moreover, by means of the first
inclining, elongated wall part 14a, over a part of the surface
of the interface part 14a facing a envisaged plane P3
extending through the frame opening 2q, in a direction
perpendicular to the plane P1, and extending parallel to the
longitudinal direction (LD—see FIG. 1) of the fixation
profile 6 and the overlapped structural member 8.

FIG. 8 additionally illustrates an embodiment of the
present disclosure, wherein the sealing gasket 10 at the
interior surface, between the overlapped structural member
8 and the VIG unit surface S2 1s a resilient, deflectable
gasket comprising detlectable lips, 1n the present case two
lips, but it may also be e.g. 3 or four lips or just 1 lip. This
may be a rubber gasket, an elastomer gasket or another
suitable gasket solution.

As can furthermore be seen from FIG. 8, the VIG unit 3
may 1n further embodiments of the present disclosure be
held and so to say hang from the fixation wall 6a by means
of the bonding seal 9 fixating the VIG umt 3 to the fixation
wall 6a of the fixation profile. The gasket 10 would here be
turther deflected and/or compressed (dependent on the gas-
ket solution) due to gravity acting on the VIG unit 3, 1n case
the bonding seal 9 was removed or the adhesive connection
between the wall 6a and the VIG unit surface 1s removed.
Though, the sealing gasket 10 may in embodiments provide

5

10

15

20

25

30

35

40

45

50

55

60

65

30

a limited support/lifting force on the VIG unit 3 and provide
a pressure towards the VIG unit in embodiments of the
present disclosure, at least 1 order to assure suflicient
tightness between the gasket 10 and the surface 2. This may
also help to assure suilicient tightness between the structural
member 8 and the VIG unit in case of that the VIG unit’s
edge 15 subjected to substantial thermal deflection so that the
surface 2 moves towards and/or away from the gasket 10,
thereby further deflecting/compressing the gasket 10 or

moves away Ifrom the gasket.

As can be seen 1n FIGS. 5-8, the connection member 65
may in embodiments of the present disclosure extend sub-
stantially straight from the fixation wall 6a, with a substan-
tially 90° angle at the transition between the fixation wall 6a
and the connection member 6b.

It 1s however understood that other configurations of the
connection member than a substantially straight connection
member 65 as 1illustrated 1 FIGS. 5-8 may be provided in
turther aspects of the present disclosure.

The shape of the connection member 65 may be adapted
in order to {it a specific surface couture comprising grooves
and/or protrusions of the overlapped, structural member 8 to
which it 1s connected.

The part of the connection member/wall, of the fixation
proflle which 1s configured to be connected to said frame
member may extend in a direction which 1s between 60° and
120°, such as between 850 and 95°, such as around 90°
relative to a plane defined by a major outer surface of the
vacuum insulated glass unit, such as the plane P1. Also or
alternatively, the shape of the connection member 65 may be
adapted 1n order to e.g. provide a desired resiliency of the
fixation profile so as to for example allow the fixation profile
6 to bend/detlect in response to a thermal deflection of the
VIG unit’s edge (thermal detlection of VIG 1s described in
more details later on), and/or 1 order to assure a certain
stiflness of the fixation profile 6 to for example assure a
certain restriction of a thermal deflection of the VIG unit
edge(s).

The shape of the connection member 65 may also or
alternatively be adapted in order to enable the desired
overlap of the structural member 8 by the VIG unit 3, for
example 1n case of 1f the VIG unit 3 1s arranged to extend out
over the outermost part of the surface 195 of the overlapped
structural member.

For example, as illustrated in FIG. 9, the connection
member may i embodiments of the present disclosure
comprise a part 35 that extends in under the VIG umit’s
interior major surface S2, between the surface S2 and the
overlapped member 8. A bonding seal 36 such as a structural
adhesive, or alternatively a gasket such as a rubber or
clastomer gasket may here be placed between a part of the
connection member’s part and the VIG unit. This part 35
may in further embodiments be omitted.

FIG. 10 1llustrates an embodiment of the present disclo-
sure, wherein the edge surface 7 of the VIG unit 3 extends
beyond the outermost part of the outer side surface 1956 of
the overlapped structural member 8. This may help to get the
edge seal 11 further away from the frame opening and help
to reduce heat transfer while also enabling a solution where
a larger surface area ol the exterior surface S1 can be
designed to be exposed. Also or alternatively, 1t may help to
enable a solution where the edges of two window panes can
be placed closer together. This may be provided 1n both a
sash that cannot be opened, and a sash that can open and
close by means of a hinge connection as e.g. previously
explained.
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In the embodiments 1illustrated 1n FIGS. 5-8 and 10, the
fixation profile may not comprise parts and/or a wall extend-
ing i1n between the elongated, structural member and the
interior major surface S2 of the vacuum insulated glass unit.
Thus, the fixation profile may here be substantially free from
and unconnected such as un-bonded to the mterior outer
surface S2 of the vacuum insulated glass unit. This may help
to reduce heat transfer at the VIG edge through the edge seal
material 11 and to the interior of the building. This may for
example be advantageous if the fixation profile 6 comprises
metal or 1s a metal profile has a high thermal conductivity
that 1n some situations, such as when 1t 1s colder outside and
(intentionally) hotter in the interior of the building, impact
negatively on the insulation properties of the frame and
hence the window.

However in further embodiments, the fixation profile 6
may comprise a part extending in between the surface S2
and the member 8. This may e.g. help to enable an improved
fixation of the VIG unit to the fixation profile 1n a space
optimizing manner, for example in case a bonding seal 1s
also attached to a part of the profile 6 extending 1n between
the member 8 and surface S2.

FIGS. 11 and 12 illustrates schematically a VIG unit’s 3
thermal deflection as a result of a temperature difference
AT=T1-T2 between the two VIG unit glass sheets 3a, 35
providing the evacuated gap, according to embodiments of
the present disclosure.

The present inventors have by means of computer simu-
lation found out that especially larger VIG units may be
subjected to significant deflection of the edges of the VIG
unit, and tends to describe an edge deflection curve between
the corners where the respective edge terminates.

In FI1G. 11, the VIG unit 3 1s shown schematically and in
perspective, where it can be seen that the outer major surface
S1 of the VIG unit 3 obtains a convex shape when a first
temperature T1 (See FIG. 12) 1s higher than temperature 12
at the other side of the VIG unit, side whereas the outer
surface S2 of the other (lower) glass sheet 35 (not visible 1n
FIG. 10) provides a concave shape due to the thermal
deflection.

The VIG unit 1 deflects relative to the VIG unit plane P1
(determined where AT 1s substantially zero) and relative to
the frame opening, in the directions D1, D2 which are
perpendicular to the plane P1.

The VIG umt 3 i1s rectangular and comprises longer,
parallel edges 50a, 505, and shorter end edges 50c, 50d4. The
plane P1 extends in the x-y direction. As can be seen the VIG
unit edges 50a-50d provides a detlection curve (DC—See
FIG. 13) causing the VIG unit edge centre to move in the
directions D1, D2 which are 1n the z direction, relative to the
plane P1. This detlection curve DC 1s described between the
corners 51 where the respective edge 50a-504 terminates.

FIG. 12 illustrates schematically and seen from the side
onto the long edge 505, the thermal detflection of the edge
50b. As can be seen, the VIG unit edge 505 tends to describe
a deflection curve DC due to thermal deflection of edge 505,
caused by a temperature diflerence AT=T1-T12 between the
two glass sheets 3a, 3b. In the present example, the glass
sheet 3a 1s subjected to a higher temperature T1 than the
glass sheet 36 which 1s subjected to temperature T2. This
causes the glass sheet 3a to expand more than glass sheet 35.
As the edge seal 11 of the VIG unit may provide a very rigid
connection between the glass sheets, this causes the VIG
unit 3 to thermally deflect, so that the edges of the glass
sheets 3a, 356 moves 1n the same direction, and this tem-
perature difference causes the edge 505 to describe a deflec-
tion curve DC that varies relative to the plane P1.
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The outer, major surface S1 of the VIG unit 3 at or near
the edge 500, e.g. at the surface S1 opposite to the edge seal
3 thus obtains a convex shape when T1 1s higher than T2
whereas the outer surface S2 of the other (lower) glass sheet
3b provides a concave shape.

As can be seen, the corners 31 of the VIG umit where the
edge 86 terminates move 1n a direction D2 relative to the
plane P1, whereas the centre portion 52 of the edge 505,
moves 1n the opposite direction D1 than the direction D2,
relative to the plane P1. This 1s the case when the VIG umit
1s not fixed 1n the frame and 1s allowed to freely bend.

When/11 the glass sheet 36 gets hotter than glass sheet 3a,
caused by a temperature change of T1 and/or T2, the corners
51 of the VIG unit moves 1n the other direction D1 relative
to the plane P1 and/or P2, and the centre portion 32 of the
edge 505, move 1n the direction D2, relative to the plane P1.

In one or more other embodiments of the present disclo-
sure, the largest total edge deflection DIS4 of any of the
edges 50a-504 of the vacuum insulated glass unit 3 at a
temperature difference AT=T1-T2 between the two glass
sheets 3a, 3b of 65° C. as compared to the vacuum insulated
glass unit at a temperature difference AT=1T1-12 of 0° C. 1s
at least 2 mm, such as at least 3 mm or at least 4 mm, such
as 1 the range of 2 mm to 30 mm, preferably 1n the range
of 3 mm to 20 mm. This 1s 1n an un-constricted state where
the VIG unit 1s allowed to freely bend. These numbers with
regarding to DIS4 may also apply for a laminated VIG unit
in embodiments of the present disclosure. The numbers with
regarding to DIS4 may apply for a VIG unit having a surface
area of the surfaces of above 0.8 m*, such as at least 1.1 m~,
such as above 1.5 m”. Here, it may be preferred that at least
the longer edges 50a, 500 may be above 1 m 1n length.

The length of the longest edges (50a, 305) of the vacuum
insulated glass unit may be above 0.8 m, such as above 1.2
m, for example above 1.3 m.

In some embodiments of the present disclosure, the total
edge detlection DIS4 will be the sum of the largest distances
of positions of the VIG unit edge 1n question from the plane
P1 1n each their direction D1, D2 from that plane. In FIG. 12,
the largest total edge deflection DIS4 1s defined between the
deflection of the edge seal 11 at the centre 52 of the edge
505, and the edge seal 11 at the corner 51 of the same edge,
in a direction perpendicular to the plane P1.

In one or more embodiments of the present disclosure, the
largest total edge deflection DIS4 of any of the edges
50a-50d of the vacuum insulated glass unit 3 at a tempera-
ture difference AT=1T1-12 between the two glass sheets 3a,
3b o1 65° C. as compared to the vacuum 1nsulated glass unit
at a temperature difference AT of 0° C. 1s at least 0.3% of the
length of the deflecting edge, such as in the range of 0.3%
to 3.5% of the length of the deflecting edge, such as 1n the
range of 0.4% to 2% of the length of the deflecting edge,
such as in the range of 0.6% to 1.5% of the length of the
deflecting edge. In one or more further or alternative
embodiments of the present disclosure, the largest total edge
deflection DIS4 of any of the edges 50a-504 of the vacuum
insulated glass unit at a temperature diflerence between the
two glass sheets of 40° C. as compared to the vacuum
isulated glass unmit at a temperature diflerence of 0° C. may
be at least 0.15% of the length of the deflecting edge, such
as 1n the range of 0.13% to 3% of the length of the deflecting
edge, such as 1n the range of 0.25% to 1.8% of the length of
the detlecting edge, such as 1n the range of 0.35% to 1.2%
of the length of the deflecting edge.

FIG. 13 illustrates an example of a situation where a VIG
umt 3 1s subjected to a varying temperature difference
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AT=T1-T12 between the glass sheets 3a, 35 over time,
according to embodiments of the present disclosure.

For example, it 1s common for e.g. building aperture
covers such as windows or doors arranged in openings of
outer walls, roofs or the like of a building, that these are
subjected to varying temperature differences over time after
they have been 1nstalled.

For example, with a general room temperature T1 of e.g.
about 20° C. 1n the building, the temperature 12 at the other
side (outside a building) of the VIG unit 3 may vary
significantly, such as between e.g. 15° C. and 30° C. or even
more, over 24 hours.

Even, the temperature difference AT=11-12 may so to
say switch “operational sign” so that the hotter side of the
VIG unit 3 may shift one or more times over e.g. hours,
many times over a calendar year, or even 1n the case that a
hail, rain or snow shower occurs for a short period of time.
This may largely depend on the geographical area where the
VIG unit frame assembly 1s 1nstalled, and causes the rate and
even direction of the thermal deflection to change over time.

As an example over 24 hours, the outside temperature 12
may start to be 10° C. at 8 PM, and at 3 AM it may be 35°
C., and 1t then gradually decreases again to 10° C. overnight.
The 1nside temperature T1 1s set to e.g. be 20° C. the whole
24 hours.

This causes the temperature difference AT to switch
operational sign: The temperature T1 1s 20° C. at the 1nside,
and T2 (outside) 1s 10° C. at 8 PM. Thus, the VIG unit edge
506 comers 51 detlect 1n the direction D2 as illustrated 1n
FIG. 13. Then the thermal deflection of the VIG unit edge
506 gradually changes (illustrated by dashed, envisaged
deflection curves DC) as the temperature T2 changes to be
35° C. at 3 AM at surface 4b, and thus 15° C. higher than T'1.
Thus, the VIG umt thermal deflection changes so that the
edges 50a-50d deflects 1n the other direction, and then, 1t
deflects back again as the temperature 12 changes back to
the about 10° C. overnight. This may even vary over the year
dependent on the time of year, and e.g. in winter time, the
outside temperature may be significantly below 0° C., and 1n
the summer time, 1t may be significantly above 30° C.,
although the 1nside room temperature may be desired to be
substantially constant, e.g. by help from a room heating
system or cooling system (e.g. air-conditioming). These
systems may also be known as HVAC (Heating, ventilation,
and/or air conditioning).

Accordingly, the thermal detlection of the VIG unit 3 may
vary significantly over 24 hours and even more over a longer
period such as a calendar year and may depend on diflerent
weather conditions. This causes varying stress condition on
the VIG unit over time, such as at the edges 50a-50d near the
location where the VIG unit glass sheets are connected to
seal the evacuated gap by e.g. an edge sealing 11. The stress
conditions are complex. Examples of these stresses may be
shear stresses at the VIG edge, diflerential stresses where
tensile stress occurs at the deflecting glasses and/or stress
concentrations at the corners.

Even more extreme temperature conditions may appear in
cases where the VIG unit 1s 1nstalled 1n a roof window.

The frame 2 may in embodiments of the present disclo-
sure comprise a restriction arrangement for restricting the
thermal detlection of the edge(s) 8a-8d, such as for example
the longest edges 50a, 5056 of the VIG unit or all edges of the
VIG umit. This restriction arrangement may comprise a
gasket solution, one or more stop parts or walls of the frame
preventing an edge deflection above a certain point and/or

the like.
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In some embodiments of the present disclosure, the fixa-
tion profile 6 as previously described (see e.g. FIGS. 5-10)
and/or the bonding seal 9 may be configured to allow the
edges of the VIG unit 3 to thermally deflect in response to
a temperature difference AT=T1-T2 between the glass
sheets (3a, 3b) of the vacuum insulated glass unit as
explained above.

For example, in one or more embodiments the largest
edge deflection DIS4 (see FIG. 12) 1n a detlection direction
of any of the edges of the vacuum 1nsulated glass unit at a
temperature diflerence between the two glass sheets of 65°
C., as compared to the vacuum insulated glass unit at a
temperature diflerence (AT) of 0° C. may be at least 1 mm,
such as 1n the range of 2 mm to 50 mm, preferably 1n the
range of 1, 2 or 3 mm to 15 mm, more preferred in the range
of 2 to 10 mm.

This may be provided by that the connection member 65
and/or the fixation wall 6a 1s forced to detlect by the VIG
unmt edges due to the thermal detlection of the VIG unit edge.
Also or alternatively, the bonding seal 9 may be compressed
and/or stretched (dependent on the position along the edge)
in response to a thermal deflection of the vacuum insulated
glass unit caused by a temperature diflerence (AT) between
the glass sheets 3a, 35 of the vacuum 1insulated glass unat.
This changes the thickness (Thl—see FIG. 5) of the bonding
seal 9 at one or more locations along the connection wall
member 6a when compared to the thickness at the same one
or more locations when the temperature difference AT 1s
substantially 0° C.

The frame 2 may though be configured to partly restrict a
thermal deflection of the vacuum insulated glass unit 3 at the
edges 50a-504d 1n response to a temperature diflerence AT
between the glass sheets 3a, 36 of the vacuum 1insulated
glass unit, when compared to a iree, unrestricted thermal
deflection of the vacuum insulated glass unit at substantially
the same temperature difference AT. For example, In one or
more aspects of the present disclosure, the largest total edge

deflection of the edges 50a-50d of the VIG unit 3 may be

configured to be at least 10% smaller, such as at least 20%
smaller, such as at least 30% smaller than the largest total

edge detlection of the unrestricted vacuum insulated glass
(VIG) unit at a temperature difference (AT=11-T12) of at
least 40° C., such as about 65° C. This restriction may be
provided by the bonding seal 9 and/or the fixation profile 6
substantially alone, or 1n combination with the overlapped
structural member 8 that 1n certain embodiments of the
present disclosure may provide a clamping force onto the
VIG unit, at least when the edge deflection exceeds a certain
level, so that the more edge deflection, the more constriction
of the thermal edge deflection of the VIG unit edges.

FIG. 14 1llustrates a visualized computer simulation of a
“free” thermal detlection of a VIG unit 3 used for a frame 2
according to embodiments of the present disclosure, which
has been provided by one of the present inventors. The VIG
unit 3 simulated was based on a VIG unit model defined to
have the following characteristics:

The VIG unit 1s laminated and hence comprises a lami-

nation glass and a lamination interlayer
Length L1 of shorter edges 50c¢ 504: 114 cm
Length of the longer edges 50a, 505 140 cm
Glass sheets 3a, 35 Thermally tempered glass sheets each
having a thickness of 4 mm.

Lamination glass: annealed float glass of a thickness of 4
mm

Edge seal 11 matenal: solder glass edge seal material
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The VIG 1s arranged with the surfaces S1, S2 horizontally
(when the temperature difference AT=T1-12 1s 0° C.)
and 1s thus simulated so that gravity acts on the VIG
unit.

Temperature difference between T1 and T2: about 60° C.

The hotter side (52) was set to be the lamination glass side
and hence the lamination glass sheet provides the outer
major surface S2 in FIG. 14.

For the computer simulation model, a temperature differ-
ence/gradient profile was established 1n accordance with
temperatures measured across the hotter/heated side. This
profile was based on temperature measurements provided
during the test described below. This profile was used in the
simulation model for the hotter side. The lamination inter-
layer was a PVB matenal.

Under these conditions, the simulation results defined that
the distance DIS4 from the centre part 52 of the longer edge
506 would be 7.82 mm from the plane P1 (DIS4).

Moreover, under these conditions, the simulation results
defined that the distance DIS4 from the centre part 52 of the
shorter edge 30c¢ would be 5.15 mm from the plane P1.

FIGS. 15 and 16 are images of a test of a thermal
deflection of a laminated VIG umit 3 having substantially the
parameters as defined above with regard to FIG. 14. The
VIG unit 3 was placed horizontally to support on support
surfaces 61a of a plurality of support rods 61 of a support
frame 60. The VIG unit 3 supported imtially, when the
temperature difference AT=1T1-T2 was substantially 0° C.,
on substantially all support surfaces of the frame 62 on
which the VIG unit was arranged.

An infrared heat radiation arrangement 63 was arranged
above the upper glass sheet, 1.¢. the lamination glass sheet,
and covered the upper glass sheet to a bit beyond the side
surfaces 7 of the VIG unit 3. Then the heating arrangement
63 started to heat the upper glass sheet 70 of the VIG unit
3, so that the upper glass sheet reached a maximum tem-
perature of approx. 100° C., and the lower glass was
measured to have a temperature of approximately 35° C. It
was expected and validated that the temperature of the
heated glass facing the radiation heater varied over the
surface due to cold bridges caused by among others the edge
seal of the VIG unit. Hence, no completely uniform heating
was obtained (as opposed to the simulation results), but the
maximum temperature measured at the heated glass sheet
was about 100° C., and for the majority of the heated
surface, the temperature was determined to be above at least
85° C. and at many locations above 90° C.

The present inventors could after the heating by the
infrared heating arrangement visually see and confirm a
formation of an edge deflection curve DC between the VIG
unit corners 51. This provided a maximum edge detlection
DIS4 of the VIG umit due to the forced temperature difler-
ence AT=T1-12, when compared to the temperature difler-
ence AT=T11-T2 of substantially 0° C. The distance DIS4
was determined by a first reference point defined by a
support surface 61a (that was used as a reference for the
plane P1), and the lower surface of the VIG unit 3, in a
direction substantially perpendicular to the plane P1.

The maximum edge detlection DIS4 of the long edge 5056
(FIG. 19) was measured to be approximately 7.4, or more
precisely 7.43 mm at the forced temperature diflerence,
when compared to the temperature difference AT=T1-12 of
substantially 0° C.

FI1G. 16 1llustrates the edge deflection of the shorter edge
50¢ of the same VIG unit as tested in FIG. 15. Here, 1n a
similar way, the shorter edge 30¢ described an edge detlec-
tion curve DC due to the forced heating and the temperature
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difference between T1 and T2. Additionally, the maximum
edge detlection DIS4 of the edge 56 was measured to be
approximately 5.3, or more precisely 5.33 mm, at the forced

temperature difference, when compared to the temperature
difference AT=T1-T2 of substantially 0° C.
Accordingly the maximum tested edge deflection DIS4

vs. the simulated edge detlection resulted 1n the values of
table 1 below.

TABLE 1

Simulated edge deflection  Edge deflection test

DIS4 (FIGS. 15-16) DIS4
Longer edge 7.82 mm 7.43 mm
50b
Shorter edge 5.15 mm 5.33 mm
50c

The inventors concluded that the test i1llustrated in FIGS.
15-16 validated the simulations, and thus confirmed that the

VIG unit computer simulations was suthciently precise and
reliable.

Additionally, the test approved that the edges of larger
s1ze laminated VIG units having rigid edge seals 11 provided
by fused edge seal material such as solder glass or a metal
solder, when subjected to a larger temperature difference,
will tend to provide/describe an edge detlection curve DC
(see e.g. FIGS. 12 and 13) that causes a substantial edge
deflection DIS4 1n an un-constricted situation where no
“outer” mechanical forces constrains the edge deflection.
This also applies in laminated VIG units and VIG units
without a laminated sheet.

FIG. 17 1llustrates an aperture covering such as a window,
for example a roof window. The aperture covering 1 sub-

stantially corresponds to the aperture covering described 1n
relation to the previously described figures, see in particular
FIGS. 5-10 and the description thereto.

However, 1n F1G. 17, the VIG unit 3 1s, 1n accordance with
embodiments of the present disclosure, a laminated VIG unait
3 and accordingly it comprises a lamination glass sheet, 70.
The lamination glass sheet 70 may be a tempered, e.g.
thermally tempered, glass sheet, or alternatively, it may be
an annealed glass sheet, or generally a float glass sheet. This
lamination glass sheet 70 1s attached/bonded (by means of a
lamination interlayer 71) to the outer surface of the VIG unit
glass sheet 35 facing towards the interior and thus, away
from the exterior surface S1 and the evacuated gap 4. Hence,
the lamination glass sheet 70 provides the interior surface S1
of the VIG unit 3. The lamination interlayer 71 may be a
PVB or EVA lamination matenal.

Additionally, FIG. 17 illustrates a further embodiment of
the present disclosure, where the overlapped, structural
member 8 1s not a solid elongated member, but instead 1t
comprises 1sulation cavities 80. The msulating cavities 80
are separated by partition walls 81 of the structural member
8 which cavities 80 extends 1n the longitudinal direction LD
of the elongated member 8, but such partition walls may also
in further embodiments be omitted.

The elongated, structural member 8 may 1n particular
when having insulating cavities 80, be made from a polymer
material such as a plastic matenial, e.g. PVC or PUR and/or
a fibre reinforced material such as a glass fibre or carbon
fibre reinforced material and/or a composite material. In e.g.
such a cases, the overlapped structural member 8 may be
manufactured by means of pultrusion and/or extrusion, so as
¢.g. co-extrusion.
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The partition walls and/or the outer walls of the structural
member 8 may in further embodiments of the present
disclosure comprise one or more strengthening elongated
members (not 1llustrated) embedded 1n the walls or attached
to the walls, 1n order to provide a structural member 8 with
increased inherent rigidity. These strengthening members
may be co extruded and/or pultruded with the walls. The
strengthening members may e.g. be made from a material
such as carbon fibre or glass fibre, 1t may e.g. be carbon or
glass fibre rods or wires, it may be a metal such as steel or
aluminium, or it may be a ngid polymer, such as fibre
reinforced polymer material.

The 1nsulating cavities 80 may comprise air in embodi-
ments of the present disclosure, or 1t may be hermetically
sealed cavities containing an insulation medium such as an
insulating gas. Alternatively, the cavities 80 may be filled
with an 1insulating maternial, such as a rigid or resilient
insulating material, for example an insulating foam, a poly-
styrene material and/or a glass fibre msulation such as glass
or mineral wool.

FIG. 18 1llustrates an aperture covering 1 wherein the
surface 19b facing away from the frame opening 2a com-
prises an elongated groove 90 and an elongated recess 91,
both extending in the longitudinal direction LD, see FIGS.
1, 3 and 4, of the overlapped structural member 8. In FIG.
18, the fixation profile comprises a tongue eclement 92
extending into the groove, and a mechanical fastener 16 1s
placed 1n a recessed portion 93 of the connection member 65
in the tongue 91. It 1s though understood that in other
embodiments, the fastening member may be placed at
another location than in the recessed portion 93. In still
turther embodiments (not illustrated), the tongue 91 may be
a solid, single wall part extending from the connection
member and into the groove 90.

The surface 196 may also comprise other grooves or
recesses for other purposes. Hence, it 1s generally under-
stood that the surface 196 may in some embodiments of the
present disclosure be substantially straight/plane as illus-
trates 1n some of the figures previously described, while 1t in
other embodiments may comprise grooves and/or recesses.
The same may for that matter apply for the surface 19aq.

FIG. 19 illustrates a VIG unit according to embodiments
ol the present disclosure, seen 1n perspective. The VIG unit
3 comprises elongated fixation profiles 6, 1n this case four
fixation profiles arranged along each their respective VIG
unit edge 50a-504. In other embodiments, the VGG unit may
comprise fewer than four fixation profiles 6, such as for
example three or two profiles, as this may depend on the
frame solution in which the VIG unit should be arranged. As
can be seen from also FIG. 19, the elongated fixation profiles
comprises a fixation wall 6a which extends opposite to a
major surface (1n FIG. 19 the surface facing downwards and
1s thus not visible) of the vacuum 1nsulated glass unit. The
fixation wall 6a 1s fixed to the major surface (S1) of the
vacuum 1insulated glass unit by means of a bonding seal as
¢.g. previously described. The connection member 65 of the
fixation profile 6 extends from the fixation wall 6a so that 1t
comprises a part being opposite to the edge surface 7 of the
VI1G unit. the connection member 66 extends beyond a plane
defined by the surface S2 of the VIG unit, and 1s configured
to be fixed to an elongated, structural frame member (8) of
a frame according to e.g. one or more ol the embodiments
described above 1n relation to one or more of FIGS. 3-9
and/or 17-18, for example by means of mechanical fasten-
ers.

The connection member 66 may in embodiments of the
present disclosure, 11 e.g. mechanical fasteners 16 such as
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screws (as 1llustrated in FIG. 19), pop rnivets and/or nails are
used for fixating the fixation profile and hence the VIG unit
to a Irame/sash member, may comprise holes, recesses
and/or slits (not 1llustrated 1n FIG. 19) for receiving such
mechanical fasteners 16. Alternatively, the mechanical fas-
teners 16 may be forced through and penetrate the connec-
tion wall 66 when attaching the VIG unit to the structural
clongated member of the frame. Mechanical fasteners 16 are
only 1illustrated in FIG. 19 for fixating the connection
member 65 along the longer edge 506 to a frame member,
but it 1s understood that similar mechanical fasteners may be
used at the connection members 65 along the other edges
50a and 50¢, 50d too.

As mentioned previously, the fixation profile 6 may be
made from or comprise a plastic material such as a PVC or
PUR material, or a composite material such as a fibre-
reinforced composite plate material. The fixation profile
may also or alternatively be or comprise a metal profile such
as an aluminium profile or steel profile.

In case the profile 6 1s a metal profile, 1t may be preferred
that the connection member 65 comprises recesses and/or
slits for receiving mechanical fasteners as the metal wall
material may be too hard to penetrate. Though, in some
embodiments of the present disclosure, the material of the
connection wall/member 66 may be made from a metal that
1s thin and/or soit enough to be penetrated by mechanical
fasteners such as screws when using an electrically or
pneumatically driven screw driver solution, at least at the
arca where the fastener 16 i1s arranged to penetrate the
member 6b.

The corner covering parts (not illustrated) at and near the
corners 51 of the VIG unit may be provided with a corner
covering part comprising a gasket arrangement or silicone

tightening or the like in order to ensure water tightness at the
corner areas between the ends of the profiles 6 and the VIG
unit and frame. These corner covering parts may be made
from a plastic material or the like, and also be pre-mounted
at the VIG unit prior to mstalling the VIG unit 1n a frame by
attaching the connection members 65 to a frame member
such as a sash member.

The above disclosure 1s generally described as relating to
a building aperture cover in the form of architectural aper-
ture coverings, more particular in the form of window
solutions. It 1s generally understood that these window
solutions may e.g. be for vertical windows where the VIG
unit 1s arranged with the plane P1 arranged with an angle of
substantially 90° compared to horizontal. In further aspects
of the present disclosure, the window 1s a roof window
where the VIG umt 3 1s arranged with an angle diflerent
from vertical, for example where the plane P1 is arranged
with an angle between 5° and 90°, such as between 10° and
750 or 5° and 85°, compared to horizontal. It 1s however
understood that the solutions disclosed above may also be
used 1n architectural aperture coverings 1n the form of doors
comprising windows.

In further embodiments of the present disclosure, the VIG
umt frame 2 solutions disclosed in this document may be
used as architectural aperture coverings in or as curtain
walls.

In still further embodiments of the present disclosure, the
VIG unit frame 2 solutions disclosed 1n this document may
be aperture coverings in the form of gates/doors and/or walls
of cooling appliances such as Ireezers or refrigerators, for
example of refrigerators for storing food for human con-
sumption at a temperature below 7° C. such as below 5° C.,
e.g. below 0° C., or below -10° C., such as between -5° C.
and -30° C., and where the content such as goods placed
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inside the cooling appliances should be visible from the
exterior of the cooling appliances by looking through the
VIG unit.

While the present disclosure has been described 1n detail
in connection with only a limited number of embodiments or
aspects, 1t should be readily understood that the present
disclosure 1s not limited to such disclosed embodiments or
aspects. Rather, the present disclosure can be modified to
incorporate any number of variations, alterations, substitu-
tions or equivalent arrangements not heretofore described,
but which are commensurate 1n scope with the present
disclosure. Additionally, while various embodiments or
aspects of the present disclosure have been described, 1t 1s to
be understood that aspects of the present disclosure may
include only some of the described embodiments or aspects
or combinations of the various embodiments or aspects.
Accordingly, the present disclosure 1s not to be seen as
limited by the foregoing description.

The invention claimed 1s:

1. An aperture covering, wherein said aperture covering
COmprises:

a vacuum 1nsulated glass unit comprising a first glass
sheet and a second glass sheet, wherein an evacuated
gap 1s placed between the first and second glass sheets,
and wherein a plurality of support structures are dis-
tributed 1n the evacuated gap, and wheremn a rigid,
fused edge seal seals the evacuated gap,

a frame enclosing a frame opening,

clongated fixation profiles each of which are fixed to and
arranged parallel to an elongated structural frame mem-
ber,

wherein each elongated fixation profile comprises a fixa-
tion wall which extends opposite to an exterior major
surface of the vacuum 1insulated glass unit and 1s fixed
to the exterior major surface of the vacuum 1insulated
glass unit by means ol a bonding seal,

wherein the fixation profile comprises a connection mem-
ber extending from said fixation wall wherein the
connection member 1s fixed to the elongated, structural
frame member,

wherein the elongated structural member faces the oppo-
site interior major surface of the vacuum insulated glass
unmit placed opposite to the exterior major surface of the
vacuum insulated glass unit,

wherein the evacuated gap overlaps the elongated struc-
tural member, and

wherein the edges of the vacuum insulated glass unit
extends 1nto a receiving slot provided by the frame, and
wherein the receiving slot has a width which 1s larger
than 1.5 times the thickness of the part of the vacuum
insulated glass unit which extends into the receiving
slot.

2. An aperture covering according to claim 1, wherein the
bonding seal 1s a flexible, elongated adhesive sealing stripe
bonding to the exterior major surface of the vacuum 1nsu-
lated glass unit and to a surface of the fixation wall facing
the exterior major surface, wherein said bonding seal
includes or 1s a structural adhesive.

3. An aperture covering according to claim 2, wherein the
structural adhesive 1s a silicon adhesive, a silane-terminated
polyurethane adhesive or a Modified-Silyl Polymer adhe-
s1ive, wherein at least said fixation wall of the fixation profile
comprises a metal surface, and wherein said bonding seal 1s
attached to said metal surface.

4. An aperture covering according to claim 3, wherein
said fixation profile 1s a metal profile.
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5. An aperture covering according to claim 1, wherein the
bonding seal has a thickness above 4 mm, wherein the
thickness 1s determined 1n a direction perpendicular to the
exterior major surface at a temperature difference between
the glass sheets of the VIG unit of substantially 0° C.

6. An aperture covering according to claim 1, wherein
said bonding seal i1s arranged to bond to the exterior major
surface so that the bonding seal material 1s terminated before
and does not extend to the edge surface of the vacuum
insulated glass unait.

7. An aperture covering according to claim 1, wherein the
bonding seal 1s located to partly or fully lap over an edge seal
of the vacuum msulated glass unat.

8. An aperture covering according to claim 1, wherein the
evacuated gap overlaps the elongated structural member by
between 15 mm and 100 mm, where the distance 1s deter-
mined parallel to a plane defined by an outer major surface
of the vacuum 1nsulated glass umt and 1s determined from
the mner surface of the edge seal facing the evacuated gap,
and to a line of sight through the vacuum 1nsulated glass unit
and the frame opening.

9. An aperture covering according to claim 1, wherein the
fixation wall and/or the connection member of the fixation
profile 1s a substantially solid, single walled construction.

10. An aperture covering according to claim 1, wherein
the elongated structural member overlaps the opposite inte-
rior major surface of the vacuum insulated glass unit with a
larger overlapping distance than the overlapping distance
with which the fixation wall overlaps the exterior major
surtace.

11. An aperture covering according to claim 1, wherein
the elongated structural member overlaps the opposite inte-
rior major surface of the vacuum insulated glass unit with an
overlapping distance, wherein said overlapping distance 1s at
least 25 mm.

12. An aperture covering according to claim 1, wherein
the connection member and the fixation wall together sub-
stantially provides an angle bracket shape, when seen 1n a
plane which extends perpendicular to the longitudinal direc-
tion of the fixation profile.

13. An aperture covering according to claim 1, wherein
the vacuum insulated glass unit overlaps at least 60% of the
largest width of the elongated, structural frame member,
wherein said width 1s measured 1n a direction parallel to a
major surface of the VIG unit, and 1n a direction perpen-
dicular to the longitudinal direction of the elongated, struc-
tural frame member.

14. An aperture covering according to claim 1, wherein a
gasket strip 1s arranged between the elongated structural
member and the interior major surface, wherein the gasket
strip has a height which 1s above 4 mm at a temperature
difference between the two glass sheets of substantially 0°
C., and wheremn said height 1s measured 1 a direction
substantially perpendicular to the interior major surface.

15. An aperture covering according to claim 1, wherein
the vacuum 1insulated glass unit 1s a laminated vacuum
insulated glass unit comprising a lamination glass attached
to the vacuum 1nsulated glass unit by means of an interlayer,
wherein said aperture covering 1s a window for covering an
aperture 1 a building.

16. An aperture covering according to claim 1, wherein
said frame 1s a movable sash which 1s connected to a fixation
frame by means of a displacement mechanism configured to
allow the sash to move relative to the fixed frame, wherein
said fixation frame comprises clongated fixation frame
members, wherein the connection member of the fixation
profile 1s configured to extend between the overlapped
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clongated structural member and an elongated fixation frame
member, at least when the sash 1s 1 a closed position.

17. An aperture covering according to claim 1, wherein
the edge seal extends around the periphery of the vacuum
insulated glass unit and seals the evacuated gap, and wherein
said edge seal comprises a glass material or a metal solder
edge seal material, wherein said bonding seal and/or said
fixation profile 1s/are configured to allow edges of the

vacuum 1nsulated glass unit to describe an edge detlection
curve between corners of the vacuum insulated glass unit
due to a thermal deflection of the vacuum sulated glass
unit, where the edge deflection curve 1s provided 1n a
direction perpendicular to a plane defined by an outer major
surface of the vacuum msulated glass umit when the tem-
perature difference between the glass sheets of the vacuum
isulated glass umit 1s substantially 0° C.

18. An aperture covering according to claim 1, wherein a
turther adhesive material, 1s placed between the fixation wall
and the exterior major surface, and wherein the further
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adhesive material 1s fixed to at least one of the fixation wall
and the exterior major surface of the vacuum insulated glass
unit.

19. An aperture covering according to claim 1, wherein
the receiving slot has a width which 1s no more than 4 times
the thickness of the part of the vacuum insulated glass unit
which extends into the receiving slot, wherein the receiving
slot provides a space of at least 3 mm at one or both sides
of the vacuum 1nsulated glass unit, determined in a direction
normal to the outer surfaces of the vacuum insulated glass
unit at a temperature diflerence between the glass sheets of
the vacuum 1nsulated glass unit of substantially 0° C.

20. An aperture covering according to claim 1, wherein a
minimum distance between an outer major surface of the
vacuum 1nsulated glass unit and wall surfaces of said frame
and/or fixation profile 1s at least 4 mm at a temperature
difference between the two glass sheets of the vacuum
isulated glass unit of substantially 0° C.

G ex x = e



	Front Page
	Drawings
	Specification
	Claims

